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Women represent
faculty and all

Professor Charles S.

Adams

less than three percent of engineering

indications are that

in faculty positions

the proportion of women

is decreasing at a time when there

is a

shortage of engineering faculty.

Qualitative
faculty at
Findings

B.A.,

SOUTHERN ILLINOIS UNIVERSITY

Directed by:

critical

1994

interviews with ten women employed as

two research universities were conducted.

indicate they were products of enriched

environments and were influenced in their career choice by
their fathers.

All

saw themselves as unusual

and described their educational
The deviance theory,

careers reject

not

Participants

supported.

experiences as enriched.

one that

nontraditional

states women who chose

traditional

family roles,

Participants'

Findings

in similar

partners were supportive.

indicate that participants enjoyed their

academic careers,
of

was

successfully combined careers

with family responsibilities and had partners
careers.

in some way

especially the

their own choosing.

freedom to conduct research

While adequately prepared for their

vi

roles as researchers and grant writers,
formal

training in teaching.

exhibited token behaviors.
visible,
not

they lacked needed

Further findings

indicate they

Although they were highly

they attempted to diminish their visibility so as

to pose a threat to male colleagues.

They were

and did not openly align themselves with feminist

isolated

causes.

They did not experience sexual harassment nor feel

they had

been seriously discriminated against ,in their careers.
Participants

suffered from concerns about their self-image

and feared others would perceive they were hired because of
gender rather than competence.
same-sex role models while
as role models

While

in school

few had or needed
they willingly served

for students.

It was concluded that comprehensive changes

in all

levels of education are needed if the numbers of girls
interested in engineering careers
changes

is to increase.

Systemic

in how girls are treated in the classroom and how

women faculty are supported once hired are needed if a
critical mass of women faculty is to be achieved and their
influence

felt.
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CHAPTER 1
INTRODUCTION

Background
Although there has been a significant

increase

in the

numbers of women entering the engineering professions during
the

last decade,

women currently represent

percent of engineering faculty
1990).

Women who have

(National

less than three

Science Foundation,

succeeded through male-dominated

undergraduate and graduate engineering programs have
encountered barriers not experienced by their male
counterparts

(Sandler,

1986).

Women faculty are confronted

with sexist attitudes and discriminatory behaviors that have
detrimental
and affect
The

effects on their professional
their psychological well-being

few women who have

unusual

and personal
(Sandler,

lives

1986).

succeeded in this environment

are

in their level of achievement and ability to cope

a non supportive,
There

if not hostile,

in

environment.

is considerable concern on the part of

engineering educators that there will not be a sufficient
number of qualified engineering faculty to meet the needs of
the nation in the coming decades.
the United States,

national

The economic growth of

security,

a high standard of living for U.S.

and the maintenance of

citizens are largely

dependent upon the proper use and expansion of technology.
Engineers play an essential
application.

role

in its development and

If talented engineers are to emerge,
1

they must

be educated by high-quality engineering faculty.
persistent

shortages of engineering faculty have existed

throughout the
(Brighton,
1983;

However,

1980's and are predicted through the

1989;

Vetter,

Doigan and Gilkeson,

1988a;

1988b;

1990's
Geils,

1989).

The reasons

for faculty shortages have been well

documented and include competitive salaries and career
opportunities

in industry;

dissatisfaction with the

pressures and demands of the university;

and the

fact

that

historically in the United States the engineering profession
has drawn from less than half of the population--white
males--for its membership
1981;

Vetter,

1989).

(Eisenberg,

E.

& Galanti,

A.V. ,

Despite the concerted efforts of

engineering schools to attract women and minorities by
sponsoring recruiting and support programs,
that

it

is apparent

these efforts have not met expectations and,

currently,

both the proportion and numbers of women and minorities
entering the engineering field are diminishing
Science Foundation,
forecasts

indicate that

white males will
students.
intercede
will

1990;

Vetter,

1989).

(National

Demographic

fewer and fewer traditional-aged

comprise the available pool of potential

Unless there are significant attempts made to
in order to attract women and minorities,

there

continue to be a shortage of U.S.-born engineers

(Vetter,

1989).

2

There has been extensive research conducted on the
reasons why women do not enter the engineering academic
pipeline

in greater numbers.

perception that
only

(Newton,

science

1986);

high school

(Baum,

1989);

Science Foundation,

so they often feel

Science Foundation,
1988);

supportive

and at every

1990) .

women continue to face barriers:

distinct minority,

(Ivey,

counselors and teachers

level girls are underrepresented in math and

(National

college,

include the

the profession is unfeminine and for men

provide little encouragement
educational

These reasons

1990) ;

Once

they are

isolated

198 9) .

they lack female role models

complain

assumptions are made by their

peers and faculty that they are less competent
they have difficulty establishing informal
with males;

they are

gatherings;

and they do not receive respect
peers,

faculty as

Women graduate students

they are not taken seriously;

subordinates,

in the

(National

and they do not perceive the male

(Baum,

in

than males;

relationships

isolated and excluded from social

and faculty

from

(Men and women experience,

1989) .
The concerns of

students are shared by women faculty.

Because they comprise such a small portion of engineering
professors,

it

is highly unlikely that there will be more

than one or two women in any one department
engineering,
Bernard

thus they are

(1964)

in a school of

isolated from female colleagues.

reports that women in science have been

3

perceived as not having the drive,
objectivity,
successful

or creative

dedication,

rational

intellect necessary to be

in scientific careers.

Individual

scientists

have reported systemic discrimination aimed at them from
their colleagues and superiors
have the

same opportunities

(Simeone,

1987).

They do not

for research and publication,

they lack respect and support

from students,

peers,

and

superiors and must deal with a wide array of discriminatory
practices
1982;

in their daily lives

Sandler,

1986;

Simeone,

(Bernard,
1987) .

1964;

Rossiter,

Those who have

succeeded have often paid a very high personal price.
There can be little doubt
becoming engineers,

that women are capable of

as growing numbers of women have

continued to do so over the last decades.

The

issue

involved in attracting and retaining more women to this
lucrative and rewarding profession is not whether women are
capable of
that

success.

Certainly they are.

But

the

issues

should concern educators and policy makers are to

identify and eliminate barriers that young women now face
that

inhibit them from

careers.

pursuing scientific and mathematical

Those barriers are now firmly in place and they

are numerous.

Very effective systems work to prevent girls

from succeeding in mathematical and scientific careers-systems that ensure that
to pursue technical

females are not properly prepared

careers,

that they do not enroll

and

succeed in graduate schools and earn advanced degrees,

4

that

they do not pursue academic careers or gain tenure,
they do not become

that

full professors of engineering in

research universities.

These

systems have

limited female

participation in the professorial ranks of engineering to
less than three percent.

When one considers the number of

American-born women who have overcome these
barriers,
the

the numbers are significantly smaller as many of

female

faculty have been born in other countries.

Girls

in American schools do not receive the

education as boys

(AAUW,

1992).

math and science courses.

score as well on

Their parents give them

different messages than are given boys.
or encouraged the same way.
parents encourage them,

Teachers,

They are not pushed
counselors,

and

often without even being aware of

to pursue nonscientific career options.

models as there are

same

They do not take as many

They do not

standardized tests as do males.

it,

systemic

fewer female teachers

They lack role

in technical

courses and very few women teachers and students

in their

graduate degree programs.
When females pursue nontraditional careers,
made to feel
sisters.

less

feminine than their more traditional

If women are too smart or too aggressive,

learn to doubt

their femininity.

and parents begin to worry.
part of

they are

faculty,

assistants,

They are seen as

they
strange

They face disinterest on the

or are harassed by teachers,

and other students.

5

graduate

Being an engineer simply

does not
this

fit

the feminine

image offered up to young women in

society.
Once they complete their graduate degrees and are hired

at universities,

those

few women on the

faculty of

engineering schools are often alone and isolated,
women in their departments.

the only

These women may wonder if they

were hired only to meet an affirmative action requirement
and may doubt their own capabilities.
this themselves,

If they don't believe

surely some of their male colleagues,

would-be colleagues will

or

think they are less qualified.

They become tokens and are viewed under a microscope with
every action magnified.

Their personal

lives are analyzed and criticized.
pedestal by some,
(Ranter,

and professional

They are placed on a

others are waiting for them to fail

1977a).

Systems within the academic community work against
women.

Women will publish less than their male peers,

win fewer prizes,

and have more difficulty getting funding.

Students will give them lower evaluations,
more harshly.

will

will

judge them

Tenure is more difficult to gain.

Administrative positions won't be as available to them.
Other factors inhibit women's success.

They will be

forced to balance the role of mother with that of university
professor,

having too little time for either role.

Household duties,

meal preparation,

arrangements will be theirs.

and child care

If their husbands are not

6

understanding or supportive,

women must make difficult

choices--either to give up their careers or their marriages.
Socialized to be the ones to keep their families together
and to sacrifice careers

for relationships,

for less demanding careers.
that

many women opt

Successful women seek marriages

allow husbands and wives to pursue their own dreams.

Or possibly,

only those who are

manage to be successful
These are the
intelligence,

in their careers.

factors that

their abilities,

determination.

They are as

capable as men.

in supportive relationships

inhibit women--not
their energies,

intelligent,

But only a few,

their

their

as dedicated,

a very few,

as

have been able

to run the gauntlet and overcome the many barriers before
them.
It

is

important

to acknowledge that

fewer and fewer

young American men are currently pursuing scientific and
mathematical
hence,

U.S.

careers.

Their numbers are also decreasing,

graduate schools are being financed by foreign-

born students and many would not be
them.

The crisis

in existence without

in American schools and the

our society to produce adequate numbers of
affects both young women and men.

However,

inability of

scientists
the

impact

is

far greater on females than on males.
Another important point
graduate

schools

international

is that

it

is appropriate

for

in the United States to educate

students.

Foreign students bring a richness

7

of experience to graduate
from other countries
schools,

schools,

and educating students

is an important missions of graduate

for a wide variety of humanitarian,

foreign policy reasons.

However,

there

is

economic,

and

something amiss

in this country when universities have grown to rely so
heavily on non-natives

for students and faculty,

American-born students are

systematically discouraged from

pursuing scientific careers.

Our own children's dreams or

potential dreams are not realized,
of

their finest

and

and we rob other nations

scholars and scientists as they are absorbed

by our own university systems rather than returning to
contribute to the progress of their countries.

Purpose of Study
This

study explores and describes the perceptions and

experiences of

ten women engineering faculty at

universities.

The purpose of the study is to better

understand their world of work and their support
young women and as adults.

two research

systems as

By gathering qualitative data,

one can learn about the personal choices made by women.
did they chose this male-dominated career?
successful

Why

Why were they

in passing through the gauntlet where so few

women have traveled?
difficulties,

their fears,

day-to-day personal
can succeed,

What are their dreams,
their successes?

and professional

then what

can be

lives

their
What are their

like?

If they

learned about them that will

help other women enter and succeed down this

8

same path?

There
engineering
at

is

little

faculty,

universities

indicate

that

engineering
23,100

tenured

possibly because

have

been

so

approximately

1990) .

only

remains

one

clear picture
of

men

(NSF,

and women differ

in

of

the most

university campus

and universities
Over

17 percent

in

Studies

such areas

productivity,

Foundation,
Newton,

is

from

I.Q.

these very unusual
one

does

not

National

it

like

Cole,

While
does

But
and

and other
Cole,

type

to provide

in their own words,
their

lives.

study will
provide

women

can begin to understand what

not

comparative

by understanding more

9

of

a woman on an

in this

special

1979;

Science

little

and perceive

it

tenure,

1973;

this

to be

nor will

the

scores,

1987;

interviews

tables,

have

&

1986).

their experiences

on women and men.

special,

of

the women are

salaries,

faculty and how the women,

makes

percent

field which

(Cole

data,

it

as

engineering

data

what

statistical

while

and thus

engineering

about

provide

57

of

sciences

information

Information

teaching

focused on how

research offers valuable

construct

statistics

1990) .

characteristics

1990;

recent

women

on

quantitative

Foundation,

Most

of

male-dominated areas

status,

Science

numbers

women are

the

the

professional

National

female

Existing research often combines women

in engineering with women
a

600

on

the

in teaching positions.

tenured while

(NSF,

provide

small.

at American colleges

men are

the men are

research available

about

so unusual
is

what

and

needed to make

systemic changes

for those women who are not

so unusual

or

special.
This

study provides

influential
parents,

insight

in the respondents'

teachers,

influenced them.

into what

early years,

and other people
What was

factors were
how their

in their lives

it about their backgrounds that

influenced their career and educational

choices?

The study

also explores whether or not the women see themselves as
unusual

or special

in some way.

The women in the study discuss why they chose academic
careers over careers
about

academia that

in the

industrial world and what

they find so appealing.

it

is

They talk about

the rewards and difficulties of conducting research,
teaching classes,
their many roles.
what

it

feels

meeting students'

needs,

and balancing all

The study provides an understanding of

like to be the only woman or one of a handful

of women in undergraduate and graduate programs and one of
just

a handful of women faculty at

their universities.

women talk about the problems they do or do not
what

they hope to achieve

The

face and

in the near and the distant

future.
This

study provides

information about the kinds of men

they marry and how they manage their busy lives.
participants talk about their children,
concerns about

stretching themselves,

The

their worries,

often to the

their

limit.

They also offer their perspectives on why there are not more

10

women in this

field and what role they see themselves

playing in encouraging other women to join their ranks.
While there are only ten women in this
information that

is gained is rich.

study,

The women have painted

full pictures of their lives and experiences.
are complete,

with much detail,

not been often painted.
ten women,

the

The portraits

creating a picture that has

By viewing the complete picture of

we are able to understand why they are where they

are and hopefully begin to visualize a future where more
women will participate

fully in a wider variety of

opportunities.

11

career

CHAPTER 2
REVIEW OF RELEVANT LITERATURE
Upon reading some current
that

the

statistics,

one might believe

involvement of women in the labor market

is a

fairly recent occurrence.

Women have always participated in

the work of this country.

What has changed in recent

decades

is the definition of work.

one's home or farm,
returns home
with men,
the

works

Jobs where one

for an employer for a wage,

is a fairly recent phenomenon.

helped settle the United States.

fields,

they worked as

They tended the

slaves,

farm animals,

raised children,

leaves

Women,

and

working

They worked in

they worked on ranches.

herded sheep and cattle,

cooked the meals,

spun wool,

made clothing,

and performed the hundreds of daily chores required in any
home,

farm,

ranch,

or family business.

may not have been different
many tasks,
specific,
The
social

from the work of men.

While

like cooking and cleaning the home were gender

others were not.
industrial

revolution changed the economic and

structure of many American families.

children,

as well as men,

and shops of America.
wages

Their work may or

than did men,

Women and

worked in the factories,

mills,

Women and children worked for lower

but women greatly contributed to

this country's work force.
World War II

required that a record number of women

work outside the home

in order to support the war effort.

12

Lured

into

the workplace by patriotism,

necessity,

women's

labor kept

the

working during the war years.
and the

government

many women,
their
in

However,

the paid work
1970's

paid work

were

a

others

Efforts

Since
force

literature

reflects

Labor

Statistics

the

the

has

been on

on women's

segregated

1990)
into

has

in the

achievements

movement.

The
are

on

social

increase

their

participation

in

in

the paid work

The U.

S.

jobs--where

are worked,

government

Bureau of
they are,

and how

long

also provides

dominated by women.

Research

also been conducted on why women are

specific

to why women have

women

increase.

involvement

how many hours

jobs

women's

the

regularly reports

information on which

of

to women's

opportunity to

1970's,

average worker works.

(Strober,

of

women remained

legislation and a

historical

how much they pay,
the

forced out

number of

barriers

Significant

career options.

force

were

that

to break down discriminatory

revolution enabled women the

The

not,

renewed resurgence

and employment

labor

the veterans

employ male workers meant

significant

brought

successful.

the paid

return of

force.

force.

educational

a

and

industry of America

The

to

some willingly,

jobs.

The

promise

opportunity,

jobs.

Answers

chosen to make

men have made

(Stromquist,

early studies

is

the belief

1990).
that

13

the

have

same

Implied

been

life
in

sought

choices
some

of

as

as
the

those women who do work

are

somehow different

than men and certainly different

than

those women who work only in the home.
Still other research

(Almquist

& Angrist,

1970)

has

been conducted to determine why women choose certain jobs,
particularly why they choose nontraditional

jobs.

Answers

have been sought as to why these women are different
they must be different
nontraditional

in some way,

or they would not pursue

careers.

There has been considerable research on the
women in the academy
Hirsch,

1980;

and men most

for

(Aisenbery & Harrington,

Szafran,

1984),

status of

1988;

Astin &

no doubt because those women

likely to conduct research are those graduate

students and researchers who are at universities.

Research

topics are usually chosen because the researcher is
interested in the topic and because the topic has relevance
in one's own life or career.

Certainly the status of men

and women in the academy is of

interest to those employed in

institutions of higher education.

Also,

because

universities are the places where professionals are trained,
there

is

interest

progressed.

in seeing how the university has

If universities are to produce women and men

who are to fill the
university itself

job vacancies,

there

is concern that

is not discriminating against

the

students or

employees.
Why women have not

succeeded in certain jobs and why

expectations have not been met have been the

14

focus of other

works,
Sc

often by feminist writers

Harrington,

1988;

Gappa & Ueling,

research focuses on systems that
success.

Topics

(Abramson,
1979;

such as discrimination;

Simeone,
As

studied

(Raymond,

1979) .

The

sexual harassment;
students;

1985;

and gender

Rumbarger,

1975;

1987).
the

shortage of qualified American-born engineers

and scientists has become apparent,
has

Rich,

Aisenberg

somehow limit women's

teacher attitudes and behaviors towards
equity issues are

1975;

more and more literature

focused on how more women could be encouraged to enter

male-dominated careers

(Ullman,

1981;

Vetter,

1989).

demographics predicted a shortage of white male
fill graduate

schools,

As

students to

a greater emphasis was placed on the

recruitment of women and minorities.

Those

affect women who enter the scientific,

factors that

mathematical,

and

engineering education pipelines have been addressed.
As one traces the studies on women's

status

in the

labor market and their participation in the academy and in
engineering careers,

one can better understand the

of the women in this

study--where they began,

where they've

and where they will go.

They are all

been,

where they are,

products of their times,

overcoming different barriers

depending on differing norms
women,

for women.

now in their fifties and sixties,

very different

journey

The three older
were

influenced by

factors than were the younger women.

the women left the labor market
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Two of

for several years to raise

their children--a typical
generation.
marriages,
80's.

Younger women are doing it

all--careers,

children--choices more typical of women in the

Older women faced barriers not encountered by younger

women.
change

As the research describes,

there has been some

in regards to the participation of women in the paid

work force.
changes.
graduate
last

choice of women in their

The women engineering faculty reflect

Some of them,

foreign born,

reflect

these

the change

in

school populations that has been occurring over the

few decades.
By following the research outlined below,

better understand the

one can

status and direction of women in the

paid work force and women pursuing nontraditional academic
careers.
the

First,

labor market

the

literature on the status of women in

is reviewed,

followed by an overview of the

literature of women's participation in nontraditional
careers,

and their status

administrators and as
harassment

in higher education as

faculty.

is also covered.

scientists and as engineers

Literature on sexual

Finally,

literature on women as

is reviewed as well as the

literature on the importance of role models
pursuing scientific

for women

fields.

Labor Market Studies
The highly unusual

status of women engineering faculty

is better understood when one understands
women work.

Occupations

in what

jobs most

in the American labor market are
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highly segregated by sex

(Reskin,

1984).

status of women in the work force

in the

Mahrer,
(47%)

1989)

predict

that women will

1990's

"pink collar ghetto"
shift

typists,
clerks,

low-wage,

among the

elementary school
lowest paid of all

of working women are

These

jobs

teachers,

The

jobs.

include

and retail

Eighty percent

found in only 20 out of 427

Sexism,

Traditional

in 1972.

sex segregated

categories designated by the Labor Department
Institutional

(Shaffer &

and this trend will be reinforced by

to a service center economy.
cashiers,

the

comprise nearly half

of the paid-labor force compared to 39%

majority of women will work in the

the

Forecasts of

job

(Fact

Sheet on

1986).

female jobs pay less than male occupations

and there continues to be a gap in the amount of money
earned by women compared to men.
earnings of

full-time workers showed that women earned 63.9

percent of men's
(Fact

Comparisons of annual

salaries

in 1956,

and 63.6 percent

Sheet on Institutional Sexism,

continue as

5 of the

1986).

in 1983

This trend will

11 occupations projected to create the

largest number of new jobs over the next decade are now
female-dominated occupations,
poverty level
efforts of the

with median weekly wages below

(Schaffer & Mahrer,

1989) .

Despite the

feminist movement during the

has not been achieved.
same occupations,

1970's,

parity

Even when men and women are

in the

men earn more.

The median weekly wage

male secretaries was 30 percent higher than women's
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for

secretarial

salaries.

occupations,
the

When women enter nontraditional

they also earn less than men.

job category,

the most

salient

No matter what

factor in predicting

earnings has been and continues to be a person's
Sheet on Institutional

Sexism,

is

important

women as a group.

as

status of women in the paid

it provides

If one works

in the media in highly visible,

where there are

or if one

sees women

well-paid jobs,

There

that

assumptions

is a perception of many

in the United States that the women's
has achieved its objectives,

information about

in academia,

educated women with advanced degrees,

can be made about all women.

(Fact

1986).

Research that documents the
work force

sex

liberation movement

substantial numbers of

women have been very successful and enjoy well-paid careers.
The continuing reality,
women,
the

of all

races and classes,

status of white men.

equal

however,

is that the

status of

all

continues to lag far behind

The promise of pay equity and

employment opportunity for women has not been

achieved.

One

solution to end pay inequities

to pursue nontraditional

is

for women

careers.

Women in Nontraditional

Careers

After reviewing the literature on women in
nontraditional occupations published from 1930
Lemkau

(1979)

through 1976,

concluded that the typical woman in a male-

dominated occupation tends to be the oldest
stable marriage,

child of a

her mother is likely to be as well-educated
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as her father and was employed while her daughter was
growing up.

Her father is highly educated,

professional or managerial position,
to be upwardly mobile.

and her parents tended

The nontraditional woman was close

to both parents who emphasized achievement,
education,

employed in a

hard work,

and conveyed by work and example that

was as appropriate

for girls as

supportive of each other,

for boys.

and

competence

Her parents were

and they encouraged her to

experiment with both masculine and feminine activities.
According to Lemkau's review,
adult nontraditional woman is
intelligent,

findings

showed that

likely to be assertive,

and imaginative.

She differs

little

more typical woman on positive aspects of the
stereotypes.
"castrating"
stress

She does not match the
career woman,

in her role,

she

adult,

from the

feminine

stereotype of the

and though she experiences

some

is generally emotionally healthy and

is equipped with unusual resources
difficulties

the

she encounters.

for coping with the

Lemkau also found that

as an

the nontraditional woman shares with her male

counterparts
competencies.

those characteristics related to job
Lemkau concludes that the majority of

research points to the nontraditional woman not as a deviant
as described by Alice Rossi

in Almquist and Angrist

(1970),

but a young woman who has benefitted from an enriched
environment.
hypothesis

Lemkau's

findings

support

the enrichment

in that nontraditionally oriented and career
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salient women had more highly educated working mothers,
exposure to a wide variety of role models and a broad range
of work experiences before completing college when compared
to more traditional

career choosers and women of

low career

salience.
Job satisfaction was the
Smart

and Ethington

(1987)

women in female-dominated,
jobs.

Their findings

focus of additional

research.

studied the work satisfaction of
male-dominated,

and sex-balanced

indicate a wide variation in the

effect of occupation sex segregation and on-the-job
satisfaction of women college graduates employed in public
and private organizations.
1985)

Additional

research

(Moore,

indicates that women in nontraditional occupations are

generally more satisfied than women in other types of work
groups as they perceive their jobs as providing greater
income,

freedom,

their skills.
traditional

job involvement,

job challenge,

Moore's data from 173

(nursing)

veterinary medicine)

female

and nontraditional
fields

and use of

students

in

(engineering and

indicate that

women pursuing these careers were similar.

the work plans of
This research

concludes that plans to pursue nontraditional professions do
not

appear to be associated with plans

for nontraditional

family life.
Research on women entering male-dominated careers can
be helpful

in eliminating barriers

for women.

learned why some women pursue certain careers,
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If

it can be

it

is

possible to learn how more women can choose
choice of

careers.

The use of

from a wider

labels can be very powerful.

One researcher labels nontraditional women as
another labels them as girls

from

Two very different messages are

"enriched"

accordingly.

and

environments.

sent by these

the reader's view of these unusual women is

"deviant"

labels,

and

shaped

The type of research conducted to determine why

women choose the

jobs they do can either increase

participation in nontraditional

careers or help to limit

Research that places the label of

"deviant"

it.

on a woman in

engineering simply reinforces already existing stereotypes.
Research that

calls women who pursue engineering as

special

and products of an enriched environment provides a very
different perspective

for understanding these unusual women.

Women in Higher Education
The literature on the
includes

status of women in the academy

several extensive volumes primarily written by

women concerned about documenting women's achievements while
calling for improvements
education.

in women's participation in

Sociologist Bernard's

(1964)

early work is a

full-scale description of the status of women in academia in
1964,

utilizing both current research and her own

observations.
"conceived,

The author describes her work as being

researched,

and written in the old-fashioned

scientific and scholarly tradition,
subdued"

(p.

xxvii).

quite well-mannered and

Written just prior to the advent of
21

the

feminist movement of the mid 60's,

militant

feminist

stance.

She states that

had never experienced sexism while
twenty years

later,

Bernard's methods,

hers

Simeone's

is not a
she personally

in the academy.

(1987)

Over

work replicates

presenting a wide variety of

studies

along with data from interviews of twenty female faculty
members.
Comprehensive books,
feminist perspective,
empirical
the

edited by women and written from a

have

studies as well

included chapters both based on
as opinion.

They have documented

status of women in the academy and call

reform to improve women's
administrators
Touchton,

status as students,

(Chamberlain,

1989;

Rossi

1988;

Pearson,

& Calderwood,

1973).

1988;

have chosen to write books

Raymond,

faculty,

and

Shavlik &
Other authors

have written from their own and colleagues'
(Aisenberg & Harrington,

for additional

experience

1985).

Some authors

from an historical perspective,

beginning with colonial America,
achievements of American women

to trace the educational

(Solomon,

1985),

while others

have chosen to begin their historical accounts with the
Greeks and Romans
Educational

(Farello,

1970;

Sexton,

reformers have advocated a variety of

academic changes to better serve students.
traditional curriculum have been suggested
Dyne,

1985)

1976).

as has a change

Changes

in

(Schuster & Van

from traditional teaching

methods towards a feminist pedagogy
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(Culley & Portuges,

1985).

Other authors have

focused their writings on the

status of women in graduate schools.
on a questionnaire sent
(Radcliffe College,

An early work reported

to 400 Radcliffe Ph.D.

1956),

recipients

while a later work commissioned

by the Carnegie Commission on Higher Education
1974)

(Feldman,

described the status of women in graduate programs

general.

Astin's

(1976)

concentrates on the

book based on empirical

in

research

impact of continuing education on the

lives of women.
More recent writings have taken a more militant
feminist perspective,

documenting cases

been discriminated against
(Abramson,
1985a;
1986;

1975;

DeSole

in which women have

and have sought

& Hoffman,

Gray,

1985b;

Nielsen,

Yoder,

1985).

Books

1982;

1981;

action

Farley,

Raymond,

in the late

legal

1985;

1982;

Gray,

Theodore,

70's and 80's began

to focus on sexism and issues of discrimination as evidenced
by such titles as:
1974);

Sexism in Higher Education

(Richardson,

Academic Women and Employment Discrimination:

Critical Annotated Bibliography
Academe:

Steps

(Farley,

to Greater Equality

and Universities and Women Faculty:
discriminate more than others
Quantitative
academy have

1982);

A

Women in

(Gappa & Uehling,

1979) ;

Why some organizations

(Szafran,

1984) .

studies on the status of women in the

focused on a number of variables.

Salary has

been the primary variable that has been explored,

followed

by promotion and tenure,

and

types of work performed,
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location within the organizational stratification system
(Gappa & Ueling,

1979;

Kane,

1976).

The results of these

studies all lead to one unrefutable conclusion--that despite
some gains in the number of recent women hires,

women

academicians remain disproportionately located in a few
traditionally female fields,

are in the lower ranks,

at the less prestigious institutions,
slowly,

located

are promoted more

compensated within ranks on average 20 percent less

than their male colleagues,

and play a lesser role in

administration and governance of institutions

(Finkelstein,

1984) .
Journal articles seeking to explain the status of women
and to improve their situation on campus have covered a
broad range of topics.

One article

(Menges & Exum,

1983)

concludes that the slow progress of women and minorities is
"less the result of deliberately prejudiced actions than the
failure of persons of good will to ensure equity"
Other authors,

(p.

139).

writing from a more militant perspective,

have called for campus reform to attract women faculty,
administrators,

and students

Touchton & Pearson,

1987) .

(Cross,

1973-74;

Shavlik,

Authors vary in their strategies

to ensure more equitable treatment for women on campus.
Some writers view the problem of inequity as an
institutional concern and advocate stronger adherence to
affirmative action guidelines as a possible remedy
1980;

Grant & Snyder,

1983;

Tidball,
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1973).

(Emig,

Institutional

and legal

reforms

such as the establishment of appropriate

grievance procedures have also been suggested
Rumbarger,

1975;

Sandler,

1986).

(Gray,

1985a;

Some authors view

inequities as essentially women's concerns and encourage
them to form supportive associations with peers and
established faculty
& Miller,
locate

S.

B.,

(Anderson & Wilson,

1986;

Young,

Mackenzie

sponsors and/or mentors

& Newman,

1984;

Blackwell,

Johnsrud,

1990;

Laws,

service education programs
Lorenze,

1986).

data on the

Cochran,

Haring-Hidore,

and to participate

(Sandler,

1986;

M.

1980);

J.
to

Doverspike

1987;
in in-

Stecklien &

Other authors advocate the collection of

status of women in hopes that

their inferior status will provide the
(National

Swoboda,

& Sherfi,

(Alleman,

1989;

1975);

1985;

Science Foundation,

1990;

information as to

impetus

Sandler,

for change

1986).

A broader view of the academy has been taken by some
who advocate that

substantive change must occur in the

academy if women are to avoid unequal
1978;

Rich,

1979).

treatment

Fuehrer and Schilling's

(Churgin,

(1985)

analysis

of the male-dominated academy leads them to conclude that
women bring their own perspectives and values
and institutions would do well
values as a first
Most

to embrace these

feminine

step towards a nondiscriminatory society.

authors conclude that whatever the

embrace,

to the academy

the agreed-upon goal

solutions they may

is to increase the numbers of

women in the academy.
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Women Administrators
A natural

career path for some

faculty members

towards university administration.

Those

is

individuals who

tire of research and teaching or who want to have a greater
say in the direction of their departments and universities
have the opportunity to redirect
departmental,

college,

or university governance by assuming

administrative positions.
than one woman who was

This option was mentioned by more

interviewed for this

literature showing past

However,

indicate administrative career

for women are limited.

drastic change

study.

accomplishments of women seeking

administrative positions
options

their energies towards

in current

And unless there

trends,

the

is

some

likelihood that a

representative number of women faculty will become deans of
engineering schools

is very small.

The numbers of women

deans of engineering in the entire United States can be
counted on one hand.
Also important

is the lack of

making institutional decisions

influence of women in

in the university setting.

If only men make policy decisions at
above,
past

the dean's

then what will those decisions be?

is to be any indication,

level or

Certainly,

those decisions will not

if the
favor

working mothers who are trying to gain tenure at the same
time they are raising small children.
funding choices,

research projects,
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Leave policies,

working environments,

and hiring decisions will
can be very different
The

lack the

female perspective,

which

from the male perspective.

literature clearly shows that

some,

progress has been made by academic women.

but not enough,

Research

generally focuses on women in administrative positions or
their status as
all

faculty.

college presidencies,

institutions

(Mooney,

presidents were

only a handful head up research

1988) .

The vast majority of women

found in Catholic women's colleges or

colleges with small
1987).

While women now hold 10 percent of

student

enrollment

(Reisser & Zufluh,

While the number of women presidents doubled between

the years

1975

and 1987,

there have only been 10

female presidents between the years

1984-1987

(Blum,

Although there have been significant gains
administrators
years,

additional
1988) .

for women

in relation to males during the past

10

some trends have remained essentially unchanged.

Like women in the corporate sector,

women academics are

disproportionately located in a few traditionally female
fields.
of

Women are not distributed evenly across all

campus employment,

career ladders
positions

(Capek,

areas

but are clustered at the bottom of
1982;

such as presidents,

Moore,

1982).

provosts,

are primarily occupied by males,

High-level

and academic deans

while the three positions

that employed the greatest number of women are head
librarian,
1982).

director of

Moore

financial aid,

found that

if all
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and registrar

(Moore,

the top women administrators

(dean or above)
there would be
institution.
nursing,

were
just

spread evenly across all

1.1 women in these positions at

More than half of

home economics,

education.

campuses,
each

the women were deans of

arts and sciences,

or continuing

There were no women deans of business,

engineering,

law,

medicine,

or physical education in this

study.
Research shows that women are much more

likely to be

assistants or associates than they are to be directors,
deans,
Mensel,

vice-presidents,
1981;

Moore,

women are much more

provosts,

1982).

(Frances

&

These studies also show that

likely to do

counseling and advising,

or presidents

"women's work,"

such as

and are often clustered in

administrative positions that deal primarily with the
concerns of women and minorities
women's

studies programs,

continuing education.
administrators were
at

such as women's centers,

developmental

studies areas,

and

The vast majority of women

found in private colleges with far fewer

large public or private universities where most women

students are
Sandler

located.
(1986)

"micro-inequities"
daily basis.

These

documented a number of what

that women at universities must

terms
face on a

inequities consume their energies and

serve to undermine morale,
productivity,

she

feelings of

and advancement.

self-esteem,

Women administrators are apt

to be more visible and their abilities are more likely to be
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questioned,

trivialized,

or downgraded.

isolated and are more likely to be

They tend to feel

judged by their

appearance than their accomplishments.
Reisser

(1988)

found that a substantial majority of

women in leadership roles have given serious consideration
to resigning from administrative positions because they were
dissatisfied with the processes by which decisions were made
and communicated.
quality of

They were also displeased with the

leadership and the

interpersonal

institutions and the ways that
growth are offered.
their prospects

climate

support and opportunities

In addition,

for upward mobility.

These women
in their

lives and spoke often of the need to reevaluate

priorities,

especially in relation to their families.

administrators

in educational
Moore

in order to succeed

administration.

(1982)

found some significant differences between

male and female administrators.
in the

Women

in the study stated they were not prepared

for the many barriers they had to face

males

sample

While nearly half of the

(49.3 percent)

had earned doctorate

degrees,

slightly less than one third of the women

percent)

had acquired doctorates.

(32.4

Twice as many male as

female administrators were married and living with their
spouses.

for

they were disappointed in

experienced high rates of stress and burn-out
personal

in their

Of those male administrators who were married,

39.8 percent were married to homemakers and a sizeable
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number were married to women who were primary and secondary
schoolteachers and counselors or in clerical occupations.

A

very small minority of the wives were university professors
(4.2 percent)

or administrators

(2.5 percent).

Spouses of

women administrators were much more likely to hold
university or professional positions:
college professors;
23.9 percent were

17.9 percent were

11.2 percent college administrators;

in business and management;

and 19.5

percent were professionals.
This research is
the

important as

it not only points out

lack of women in high administrative positions

universities but also offers
make decisions that
administrators.

in

some description of the men who

affect women faculty,

students,

and

If nearly 40 percent of the male

administrators have wives who stay at home and support their
careers,
are

it

is possible that

in nontraditional

their attitudes about women who

careers may be very different

than the

relatively small number of administrators who are married to
professional women.
unfamiliar with the

One must wonder if men,

who are

stresses of a two-career family and who

have not experienced the stress of earning tenure while
raising two small

children,

would make the same policy

decisions as a man or woman who are
hectic

lifestyle.

familiar with this

Early morning breakfast meetings

scheduled to discuss the merits of a potential hiring
candidate pose no problems

for a man whose wife can oversee
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getting children to school.

Such demands can cause havoc

in

a two-career family reliant on the opening hours of a day
care center or the bus

schedule of a sitter.

Status of Women Faculty
The literature on the
at universities offers

status of

insight

engineering faculty in this
areas,

female

to the

study.

faculty members

status of the women

While women are,

gaining the beginnings of equity,

in some

they have a long

way to go in order to gain parity in the academic arena.
While the number of women faculty may appear to be
growing over the past years,

their status

in the

institution

has not progressed relative to their male colleagues.
1975,

women comprised 22 percent of all

full-time

Their representation peaked at

29 percent

to 25 percent

1978;

in 1989

Shavlick & Touchton,

(Graham,
1989).

Most of the gains

numbers of women faculty were

faculty.

in 1980,

Simeone,

In

falling

1987,

Pearson,

in the

in nontenured positions and in

two-year institutions rather than four-year colleges and
universities
that

at

(Chamberlain,

1990).

Figures

for 1981

the highly ranked research universities,

comprise only 19.4 percent of the total

women

faculty and they

were clustered at the low end of the professional
(Simeone,

indicate

ladder

1987).

Chamberlain

(1990)

reports that while women have

increased their representation in the traditionally maledominated career fields,

they have continued to enter the
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traditional women's

fields

in large numbers and have

increased their concentration in the humanities and in the
professional
science,

fields of education,

and nursing.

library

Chamberlain further reports that

notwithstanding the predominance
these professions,

social work,

only the

in the number of women in

field of nursing is

female-

dominated in terms of control of the profession.
humanities,
as

education,

the scientific

professions,

library science,

social work,

as well

fields and other highly prestigious

men continue to hold the preponderance of

senior faculty and administrative positions.
the

In the

leading positions
Differences

in professional

They also hold

associations.

in male and female salaries also persist.

The Chronicle of Higher Education reported that women
professors earned 88
male colleagues

cents

in 1987

receive less pay at all
(Chamberlain,
1986);

are

less

are much less
professor

1988;

for every dollar made by their

(McMillen,

1987) .

Women faculty

levels than their male counterparts

Sandler,

1986;

Smart,

likely to receive tenure

1990,

(Simeone,

likely than men to obtain the

(Chamberlain,

1990);

Tolbert,
1987);

status of

full

and face a myriad of daily

inequities never experienced by their male counterparts
(Sandler,

1986) .

There has been considerable debate as to the causes
the differences between males and females
Most

for

in the academy.

research on equity in the academy has centered on the
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tenets of either the human capital
theory.
workers

The human capital
"invest"

training,

theory

made the same

investment

The

that because women have not

in their careers as their male

in terms of educational
and training,

receive fewer rewards
Stafford,

they are

(Betz

work

less productive and

& Fitzgerald,

structuralist theory holds that

1987;

Johnson &

Zelterman,

1988) .

The

individuals

(Ferraro,

1984).

factors that affect
the sexism of

power than women,
occupations.

(Tolbert,

forces of occupational

work to keep women in lower-paid,
occupations

inequities

in pay

from larger organizational mechanisms that

are beyond the control of

reflect

credentials,

1974).

and status result

the

states that

reap the rewards of higher pay and career
This theory holds

experiences,

1964)

and as a result of these

advancement.

colleagues

(Becker,

structural

in their careers by gaining education,

and work experience,

investments,

theory or the

1986;

Youn &

segregation

less-prestigious

Strober

labor market

larger society.

(1990)

theorizes that

supply and demand
Because men have more

men and women have unequal

access to

Strober contends that employers give white men

first access to the most attractive occupations and societal
forces work to keep most occupations gender segregated.
Additional explanations and remedies to sex segregation in
the workplace have been explored by Reskin

33

(1984) .

Finkelstein's

(1984)

review of the relevant

literature

resulted in five possible explanations as areas that
researchers have explored to explain these differences.

The

first explanation is that women are the victims of overt
discrimination;

second,

women perform different kinds of

work and differ from men in their levels of performance and
productivity;

third,

select themselves

because of prior socialization,

into less prestigious

women

institutions and are

more oriented towards teaching and working with students
than the competitive and intellectual
fourth,

women are constrained by their familial

tend to make career decisions
roles;

and finally,

or one of

because women are often the only female
they are often

individuals and must deal with the

being the token.
(1984)

roles and

in relationship to those

few women in their departments,

seen as deviant

review

tasks of research;

The

five areas

stress of

suggested by Finkelstein's

are discussed below.
Overt Discrimination

There has been much written about the
in the academy over the past

few decades,

status of women
and most authors

conclude that discriminatory practices play a key role

in

the differences between men and women faculty members'
status,
1975;

rewards,

Bernard,

Richardson,
Individual

and participation in the academy

1964;

1974;

Farley,

Rossi

1982;

Feldman,

& Calderwood,

1973;

(Abramson,

1974;
Sexton,

1976).

instances of discrimination against women have
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been well documented
Raymond,

1982;

(Abramson,

Yoder,

1975;

Nielsen,

1982;

1985).

To understand and determine the existence of
discrimination in the academy,
the three principal

Finkelstein

(1984)

outlined

sources of evidence available to test

the existence of discrimination in an organization:
studies of actual hiring decisions,

the

the

studies of

discriminatory attitudes on the part of majority males,
the

studies of

promotion,

inequity in the distribution of

salary,

and other rewards.

The earlier studies reviewed by Finklestein sought
detect

and

inequities via experimental

1970;

Levin & Duchin,

these

studies

1971;

simulations

Simpson,

1969).

to

(Fidell,

The

findings of

indicate that males were generally preferred

over females and when hypothetically offered a position,
female applicants were less

likely offered tenure-track

positions and were more likely to be offered lower-ranked
positions.

Finklestein noted that Levin and Duchin

(1971)

indicated that there seemed to be less discrimination in the
fields of physical

science than in the social

Finklestein notes that the later studies
Moser,

1975;

Steele

& Green,

on affirmative action and its

1976;

Thornberry,

impact on the

hiring rates of women and minorities.

sciences.
(Amdsend &
1978)

interview and

These studies permit

generalizations on the impact of affirmative action.
Affirmative action increases the

35

focused

likelihood that

institutions will carefully consider female candidates,
although it does not
that

significantly increase the

they will actually be hired.

The hiring of women is

more dependent upon individual department
its

likelihood

circumstances and

level of attrition among women faculty.
Finklestein's review noted that Steele and Greene

(1976)

found that

female candidates were pursued only when a

vacancy was created by the loss of another female
member.

Individual departments

proportion of positions to be
were

filled,

faculty

seemed to single out a small

filled by women and once these

they would abandon the pursuit of other women

candidates regardless of the number of positions that
subsequently became available.
Male attitudes were examined in studies
content

analyses of

letters of reference written on behalf

of male and female candidates.
blatant

Hoffman

(1972)

sexism in the references to physical

marital and parental

status,

detected

appearance,

sexual preference,

participation in the feminist movement
women's

including

letters of reference but not

and

that men wrote

in men's

in

in

letters.

Finkelstein's review of the literature regarding
unequal distribution of salary,
led the author to conclude:
disadvantage of
remains,

albeit,

promotion,

and other rewards

"The clear and large

sex in matters of compensation,
less

strongly,
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then

in matters of promotion and

virtually disappears
honors

and the
Types

than do men

Simeone,

1987),

undergraduates

were

and

(Astin

less

1972;

of

the

Council

much more

that

time

In

indicate

reports

time

Women are

accomplishment
service,

and to

researchers

(Fuhrmann

ones,

on productivity,

lower

of

that

as

in

the

male

& Wergin,

as

in

faculty
their

their
1987).

significantly
1982).

their most

opposed to

important

research or

better teachers

than

especially the more
than teaching

salaries,

is

and

and other rewards

generally believed that
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an

1990) .

tenure,

academy.

to

Simeone,

& Snyder,

that

research and publications

status

spend

reward research more

is

For almost

research as

cited

(Astin

institutions,

it

students

responding

1972,

list

women

themselves

tend to base promotions,

rate

1979,

1964;

teaching

1978).

in

time

Bernard,

listed teaching as

in teaching as

rate

Because most
prestigious

to

likely to believe
lies

al.,

survey

teaching than do men
also

time

faculty members

while women
(Tuckman,

more

et

likely than women

primary activity

1972;

teaching graduate

Baldridge

13,487

229).

spend much more

& Bayer,

on Education

primary activity,

1980,

women

(p.

and Productivity

and they spend more

& Bayer,

American

one's peers"

Performance,

indicates

teaching

every cohort

allocation of professional

recognition of
of Work,

Research

(Astin

in the

women's

responsible

for

lower

their

An analysis
in

1972

rates

shows

in

1984).
levels

of

that

research productivity
there

favor of men
Men are

of

is

(Chamberlain,

represented among the
have

differences.

Finkelstein

are
less

less

is

for one

for

of

important

in the

argues

that

Despite

or more

them,

he

factor

natural

of

concludes

the

women are

less

fact

sex

and are

where more
that

factors,

that

1977).

research universities,

sciences

these

explain

higher ranks,

the

highest

(Freeman,

to

in the

the

disproportionately

in order

(1984)

found

conducted.

control

are

the more prestigious

likely to be

all

been offered

likely to be

research

Finklestein,

low or nonpublishers

Many theories

at

1988;

while women

faculty

in productivity

significantly overrepresented at

productivity,

likely to be

a difference

for women

most

studies

and none

seems

controls

to be

an

in determining publication rates.
Choices Women Make

Because many more women teach rather than
research,
because

of

nurturing,

studies
their

have

explored the possibility that

socialization,

supportive

role

of

more male-oriented world of
consistently
their male

(Bayer,

counterparts

1973) .

preference

choose

and

should be more
Women as

research.

take

on

feel

women,

the
from the

Women have

teaching more
strongly that

highly valued

a group have

for teaching than

to

teaching and shy away

indicated they value

effectiveness

conduct

than have
teaching

in the

indicated a

academy
stronger

for research and when they
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conduct

research,

and are more

are less

likely to conduct basic research

likely to pursue qualitative research rather

than quantitative
these choices,

(Ladd & Lipset,

their work is

1976).

For women making

less valued in universities

where quantitative research is highly valued and used as the
predictor for success

(Astin & Hirsch,

1978) .

Family Responsibilities
In her work on the
(1964)

the university are

The extensive time and energy required in
in conflict with the requirements of

caring for children,
responsibilities.
liabilities

less

Bernard

noted the difficulty of combining a family with an

academic career.

assets

status of academic women,

a husband,

Children and marriage are seen as

for working women,

for males.

and household

while wives and families are

Bernard found that academic women are

likely to be married than their male counterparts,

or

other professional women.
A decade later,

Freeman

(1977)

found that 45 percent of

academic women were married compared to 90 percent of
academic men.

Chamberlain

(1988)

notes that while a woman's

likelihood of being married at the time
Ph.D.

remains at about

she receives her

50 percent over the years,

rate of marriage dropped to 50.4 percent

in 1984.

a man's
Fewer men

and women are married at the time they receive their
doctorates,
be

however,

the number of married men continues to

slightly greater than married women.
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Chamberlain writes

that

a growing number of studies

indicate that married women

with children do better professionally than women who are
unencumbered by families.
Despite the

fact that more and more

comprised of couples who both work,

families are

the majority of

household and child raising responsibilities
the

shoulders of women.

A study

still rest on

(Hochschild,

1990)

of

52

married couples over an eight-year period indicates that
women worked at housework roughly 15 more hours each week
than men.
of

Over a year's time,

24-hour days,

women worked an extra month

amounting to an extra year of

over a 12-year time period.

24-hour days

Most women without

spend much more time than men on housework.

children

Women with

children devote more time to both housework and child care.
The author concluded,

"Just

as there

men and women in the workplace,
between them at home.

there

is a

'leisure gap'

Most women work one shift at

office or factory and a
p.

is a wage gap between

'second shift'

at home"

the

(1990,

66) .

Robinson

(1990)

reports that

in surveys of

thousand Americans conducted in 1965,

1975,

several

and 1985,

men

aged 18-65 have been doing a greater share of the housework
over the years,
chores

still

but the time they spend doing household

lags

far behind that of women.

showed that women spent
cooking,

dishes,

The

study

16 hours a week doing the cleaning,

and laundry in 1985,
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while men spent only 6

hours a week doing home repairs,
"male"

jobs.

percent of
percent

In all households surveyed,

female tasks

in 1985.

cooking,

outdoor work,

in 1965,

cleaning,

women did 92

89 percent

In other words,

and other

in 1975,

and 80

men do one-fifth of the

and laundry.
Women as Tokens

The behavior of women who are the only or one of a few
females has been described as token or deviant behavior.
Kanter

(1977a)

developed a framework for labeling types of

work groups and for explaining how women and men respond to
others

in situations when one or the other is

minority.

In an attempt

Spangler,

Gordon & Pipkin

to validate Ranter's
(1978)

in the clear
findings,

studied women law students

and found that tokenism diminished the achievements of
females.
Laws

(1975)

campuses.
(Young,

described behavior of tokens on university

This work was

MacKenzie

followed by an empirical

& Sherif,

1980)

study

conducted on a university

campus with the cooperation of women in male-dominated
academic departments.

Other works

include personal

by women who wrote about their own or others'
token women

(Nielsen,

1982;

The literature makes

Rosenthal,

1981;

stories

experiences as
Yoder,

1985).

it clear that the position of the

single woman in the engineering faculty can be an
uncomfortable one.
times,

will

She will be

in the spotlight at all

encounter hostility from co-workers,
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and will

have to negotiate daily problems never experienced by her
male colleagues or by women in other types of work groups.
While the

importance of

been well

researched

1988;

support groups and networking has

(Anderson & Wilson,

Swoboda & Miller,

1986),

1985;

Everett,

the small numbers of women

engineering faculty and their isolation on campus make
establishment of campus networks difficult.
numbers of women complete engineering Ph.D.
to enter academic careers,
will

it

Until greater
programs and opt

is unlikely that

their status

change significantly.

Harassment
Since the 1970's,
on the existence of
the work place.

there has been considerable research

sexual harassment

The prevalence of sexual harassment

work force has been well documented
1981;

Evans,

in education and in

1978;

Farley,

1978;

(Backhause

MacKinnon,

in the

& Cohen,

1979)

and the

presence of this behavior towards students and faculty in
academia has also been revealed

(Brandenburg,

Weiner,

Zatlin-Boring & Angress

1981;

1984;

Franklin,

Moglen,

Sandler & Associates,

women in engineering,
status

1981).

Dziech &

It may well be that

because of their extreme minority

in the male-dominated environment

departments,

1982;

in engineering

are subjected to more harassment

than women in

other fields.
The study of sexual harassment of women,
women in nontraditional career fields,
42

is

particularly

important.

Harassment

can serve as a powerful

force to maintain the

status quo and keep women out of higher paid,
fields.

Although laws can be passed and court

nontraditional
cases won,

the daily lives of women in nontraditional occupations tell
the reality of women in these
endure.
reported,

Most

fields and what

sexual harassment goes unreported,

and once

incidents are ignored or swept under the rug.

woman who complains of harassment
or a whistle-blower,
attitude

they must

is

seen as a troublemaker

one who opposes the

in the work place.

A

"boys will be boys"

Are women who work in an

atmosphere where colleagues are among the most highly
educated in the world treated differently than women who
work in blue collar jobs?

Are these women better able to

fend off attacks by colleagues?

Are they protected by

employers because they are more highly valued than women of
a lesser status?

Do other women simply assume that they

will be the targets of harassment

simply because they are

outnumbered by males and thus don't consider nontraditional
fields?

The answers to these questions are

understanding as to why so few women are

important to the

in engineering

fields.

Women in Science
Fairly recent works,

written by women,

women's participation in science.

have chronicled

Rossiter's

(1982)

extensive history of women scientists analyzes their
participation in American science up until
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1940.

Rossiter

writes that her greatest difficulty was uncovering
information on women who,
to science,
Outram's

despite significant

remained invisible.

(1987)

contributions

Contributors to Abir-Am and

edited book describe the lives of women of

science between 1798

and 1979,

highlighting the difficulties

and resourcefulness of women who chose to do science.
edited by Haas and Perrucci

(1987)

and by Harding

provide more contemporary information on the
in scientific

fields.

Works

(1987)

status of women

The above authors have written their

books with the hope that not only female contributors to
science will be honored for their achievements but more
women will be encouraged to participate

in scientific

endeavors.
In his book,
evidence,

Fair Science,

based on extensive empirical

sociologist Jonathan Cole

(1979)

questioned the

role of discrimination against women in scientific

fields

and concluded that very little existed.

later,

however,
there was

Cole

(1981)

Two years

revised his earlier position stating

significant gender-biased discrimination in the

promotion of women scientists to tenure and high academic
rank.

He noted that women scientists continue to be

excluded from the
discussions,

important

informal activities,

and networks so essential to the scientific

profession.
A report generated by the National Science Foundation
(1990)

states that

there were approximately 868,000 women
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scientists and engineers employed in the United States
1988,

reflecting an increase of

earlier.

over ten years

The rate of participation for women in the

sciences

is growing more quickly than that of men.

Employment of Ph.D.
rate of

242,000

in

women in the sciences rose at a yearly

9.1 percent between 1977 and 1987,

for men was 3.0 percent.

while the rate

Rates of women employed in the

sciences vary widely between fields reflecting a distinct
pattern of

sex segregation.

scientists are
the

social

in either the life

sciences,

while Ph.D.

either the life or physical
The

the past

ten years

is

Because these
psychology,
sciences,

figures

women

psychology,

or

men are concentrated in

sciences.
further

increase of women in the sciences over
significant,

greatly underrepresented,

As

sciences,

1990 National Science Foundation report

notes that while the

"hard"

Over 80 percent of Ph.D.

comprising just

include the

anthropology,

women still

"softer"

sociology,

remain

30 percent.
sciences of

and the other social

the numbers are even lower for the natural or

sciences.
indicated in the National Science Foundation report,

women scientists are more likely than their male colleagues
to be underemployed and unemployed.
unemployment rate
1.3 percent.

In 1986,

the

for females was 2.7 percent and for men,

Women scientists and engineers were three

times as likely as men to report being underemployed in
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1986:

6.3 percent versus

1.9 percent.

engineers also reported low annual
males.

In 1986,

for men $39,800,
of the men's

annual

salaries

Women scientists and

salaries relative to

for women were

$29,900

and

with women earning approximately 75 percent

salaries.

Among doctoral-level

scientists employed in four-year

colleges and universities,

females are less likely than men

to be tenured or hold full professorships.

In 1987,

women

scientists held 35 percent of the nontenure-track positions;
27 percent of the tenure-track positions but had not yet
gained tenure;
(National

and just

Science Foundation,

Historically,
science.
in the
part,

12 percent of the tenured positions

Rossiter

1990).

women have played a significant
(1982)

notes that women's

role

in

"invisibility"

sciences was not due to any lack of merit on their
but due to a

"camouflage intentionally placed over

their presence

in science in the late nineteenth century"

both sexes

xv).

of

science,

(p.

Seen as deviants

women were

in the masculine realm

forced to play a subordinate role

rather than upset the order of the scientific world.
Statistics
effect

indicate that these same

forces may still be

in

today.

For many reasons,
secondary role

women have been forced to play a

in the sciences,

and as a result,

men have

been predominate among winners of honorific awards,
holders of high office

among

in professional organizations,
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by

and

among those

few scientists who have the greatest

over their disciplines

(Cole,

1979).

were only thirteen women members,

As

late as

influence
1974,

there

or just over one percent,

in the National Academy of Sciences

(Zuckerman & Cole,

1975) .
The

factors that

limit the numbers of women

participating in scientific studies and careers

in science

also influence the participation of women in the more
applied field of engineering.

Often the paths are the

same.

A love of mathematics and/or science precedes participation
in engineering.

All women in this

love of mathematics and science,

study expressed their

and it was apparent by

their remarks that they were aware that
and fortunate to excel

in these areas that are dominated by

males and lead to rewarding careers.
points out,

special,

experiences,

and

study indicate that they believed that
that their unusual opportunities,

family situations,

them to achieve
less

As the above research

few women participate in math and science,

the women in this
they were

they were unusual

and support

school

systems enabled

something that was not available to their

fortunate female peers.

Women in Engineering
The majority of

literature on the status of women in

engineering education appears

in the journal

for the

Association of American Engineering Educators,
Education.

Engineering

While a variety of articles have appeared
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addressing the need to attract more women engineering
students,

little attention has been paid to how faculty and

administrators can change their educational approach to
enhance the climate

for female

students.

Rather,

most

articles center on extensive efforts to recruit women into
engineering programs or encourage women to take
better prepare themselves

steps to

for engineering schools.

Increased recruitment

strategies

such as enhancing high

school math and science courses and increased federal
funding have been suggested by Ivey
(1982)

(1988).

Shaw and Bulkin

recommend colleges begin special programs to recruit

re-entry women.
program at

Daniels

(1982)

describes a successful

Purdue University which includes recruitment and

retention efforts.
Other articles call
ethnic minorities
careers.

for support programs

for specific

interested in pursuing math and science

Journal articles have promoted strategies

for

recruiting and/or retaining more African-American
undergraduate students
1982;

& Adams,

1988).

(Bryant,

Seumptewa,

1988),

Clark,

1988;

Landis,

Additional articles address the needs

of Asian-American students
Bermudez,

1988;

(Shih,

1988),

Hispanics

and Native American students

(Rakow &

(Allen &

1988).

Because the path to becoming an engineering faculty
often begins
helpful

in engineering undergraduate work,

it

is

to look at the research findings on women who enter
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engineering upon high school graduation.
LeBold,

Linden & Shell,

(1981)

Jagacinscki,

compared men and women

undergraduate and professional engineers utilizing data
drawn primarily from statistical

studies and surveys of

Purdue University engineering students and graduates.

Their

research indicates that there are no significant differences
between women and men engineers
and post-college performance,
higher grades

in terms of their college

however,

in high school.

the women did achieve

Their data also indicate that

there are no major differences between women and men
graduates

in terms of the types of

jobs they obtain or the

salaries they receive.
In an attempt to determine how men and women
engineering students differ,
(1982)
School

Greenfield,

Holloway and Remus

studied students at the University of Wisconsin's
of Engineering and compared the

following

characteristics of male and female students
year of engineering:
persistence;
choice;

(d)

(c)

(a)

in their first

academic background;

(b)

academic

family background specific to career

information related to career decision making

and career aspirations;
including values,
results of this

and

attitudes,

(e)

personal characteristics,

and self-perceptions.

The

study pointed out that considerable

similarities exist between male and female engineering
students who persist

in college.

with earlier studies

in this area that pointed to
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Their findings contrasted

differences between the academic and career characteristics
of

female and male engineering students.
Baum's

(1989)

study of

Society of Women Engineers
motivations

1,945

student members of the

indicates that the primary

for women pursuing careers

in engineering were

their expectations to do interesting work
challenge of

solving problems

(53%);

many employment opportunities

(50%).

majority

(93%)

(69%);

and expectations of
An overwhelming

were pleased with their decision to study

engineering and just over 20 percent
to earn their doctorate degrees

indicated they planned

in engineering fields.

Additional research on engineering students has
their career planning characteristics
& Jagacinscki,

(Shell,

focused on

LeBold,

(1974)

contrasted attitudes and

experiences of women in four high-status,
professions--architecture,

law,

"special"

male-dominated

medicine and psychology.

These women stated they were raised as
adults.

"special"

children

They reported childhoods

filled with action and accomplishment and an interest
"masculine"

Linden

1983) .

Standley and Soule

and grew to be

the

activities.

However,

in

the study showed

significant differences between the women psychologists and
women in the other more technical careers,
psychologists displaying more traditional
attributes than those

with
feminine

in the other professions.
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What

is notable about the above research is that

usually the women themselves who are studied,
those systems

it

is

rather than

in place that place barriers before women or

provide them with opportunities.

The

implication of much of

the research is that

if women would only change,

be more

A few more math courses,

successful.

devotion to careers,

they would

a strong

or a greater ability to solve problems

will enhance a woman's ability to succeed in a maledominated career.

There is

little,

if any,

mention that

attitudes of male teachers and students must
transition before more than the most
comfortable

first undergo a

capable women can feel

in engineering careers.

Engineering Faculty
Quantitative research on engineering faculty sponsored
by the National

Science Foundation

(NSF,

1990)

indicates

that engineering remains the field with the least
representation of women.
percent or just
1987.

Females represent

less than 3

600 members of all engineering faculty in

Women were much less likely than men to hold full

professorships and much more likely to hold assistant
professorships.

Of these women,

17 percent were tenured;

33 percent were tenure track and not tenured;
were nontenure track.
professorial

rank.

and 17 percent

The remaining 33 percent did not hold

During that

same year,

23,100 male

engineering faculty were employed in colleges and
universities:

49 percent as full professors;
51

20 percent as

associate professors;
professors.
(NSF,

and 15 percent as assistant

Only 16 percent did not hold professorial

rank

1990).
The NSF study also points out that disparity also

exists between men and women engineers
spheres.

in the private

While 31 percent of the employed male engineers

were engaged in management activities,
women engineers

only 13 percent of

in industry were managers.

percentages of women

(33%)

and men

(32%)

Similar

managers

in

engineering were primarily engaged in managing research and
development activities.
Shortages of qualified engineering faculty continue to
persist and are predicted for the years ahead.
considerable body of

literature on engineering faculty has

focused on these shortages
Galanti,
Ullman,

1981;
1981;

percent of

Geils,
Vetter,

(Brighton,

1983;

Jones,

1989).

shortfall of

1989;

1981;

Eisenberg &

Morse,

1989;

A shortfall of nearly ten

faculty existed in 1980,

seven percent

A

faculty

and in 1987,
(Brighton,

there was a

1989) .

Extensive surveys conducted on engineering and engineering
technology faculty have not differentiated their findings
based on gender

(Doigan & Gilkeson,

1988a,

1988b).

designed to determine reasons for a shortage of
found the

following reasons

for the shortage:

academic and industry salary levels;
productivity for faculty;

Studies

faculty have

differences

increased pressures

increased student enrollments;
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in
for

increased pressure
stringent

for securing research grants;

criteria for promotion and tenure;

freedom for time and research

and less

(Eisenberg & Galanti,

This research indicates that both young as well
successful

and experienced engineers,

1982) .

as

many with tenure,

chosen to leave academia for better jobs
Administrators

more

have

in industry.

in engineering colleges might

find this

information useful when making policy decisions at

their

universities.
A major concern among engineering educators has been
the growing reliance on foreign graduate students and
faculty to compensate
teachers

(Brighton,

Findings

from a 1986

universities

for the shortages of U.S.

1989;

Golladay,

survey of Ph.D.

indicate that

more than 10 percent of

1989;

students and

Vetter,

departments at research

in engineering fields

full-time

faculty were

the newest of these

Golladay

(Golladay,

(1989)

Computer

fields and growing rapidly,

thus creating a high demand for faculty,
foreign faculty

surveyed,

foreign

citizens on either permanent or temporary visas.
science,

1989).

employs

18 percent

1989).

also reports that many more

full-time

faculty in fields of engineering who are U.S.

citizens hold

bachelor's degrees

suggesting

from foreign institutions,

that many additional
American citizens.

faculty members are first-generation
The numbers are highest among assistant

professors.
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While smaller percentages of U.S.
for doctoral degrees,

the numbers of

citizens are opting

foreign citizens on

either temporary or permanent visas earning doctorates
engineering has

increased.

Golladay

(1989)

in

reports that

awards to foreign citizens have increased steadily since
1981 and throughout the

1980's.

Foreigners have continued

to earn the major portion of the engineering doctorates,
with their proportion remaining around 55 percent of the
total.

However,

in most

fields,

about

10 percent of the

degrees go to persons on permanent visas and 45 percent to
those on temporary visas.

While high proportions of

recipients on temporary visas report plans to stay in the
U.S.,

their visas may carry significant restrictions,

especially in military and defense research.
Some authors recently have suggested recruiting women
and minorities

into the educational pipeline as a partial

solution for the shortage of U.S.-born engineering faculty
(Brighton,

1989;

Golladay,

1989;

Vetter,

1989).

A variety

of programs have been implemented during the past two
decades

in an effort to recruit more women into engineering.

Notable programs exist at Smith College
California State,
Dayton

The American University,

(Shaw & Bulkin,

(Daniels,

1982) .

high school

(Ivey,

1982);

1988),

the University of

and Purdue University

These programs are designed to recruit

females and/or re-entry women,

and provide them

with a variety of career development and support programs to
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assist

them in selecting engineering careers and

successfully completing their programs.
It

is apparent

faculty that

little

from the studies on women engineering
is known about the reasons women do not

participate and why they do not achieve the same level as
men.

There

seems to be a common belief among administrators

in engineering schools that

it

is easier to recruit

foreign-

born men and women rather than successfully recruit women
born in the United States to enroll
What

seems to be missing is research on those barriers that

American women face that
achievement.
and race.
this

in engineering schools.

Indeed,

so successfully limit their

most of the research focuses on gender

If the relatively small number of participants

study is any indication,

most women engineers

come

in

from

countries other than the United States--countries where math
and science preparation for all
valued.
are

students

is required and

Some of the women in the study indicate that they

successful

in technical

careers because their

experiences were so different

from the experiences of most

high school girls in the U.S.
the women that

There was an agreement among

if they were raised in the normal U.S.

environment and were products of the school
country,

system in this

they certainly would not be prepared to participate

in engineering careers.

They simply would not have had the

required courses necessary for enrolling in engineering
schools.

55

Role Models
Women engineering faculty are
having a direct

in the unique position of

impact on their own numbers because they can

often play a vital

role

educational pipeline.

in encouraging other women along the
Unfortunately,

the chicken and the

egg theory applies--until there are more
members to encourage more
engineering Ph.D.s,
fill

faculty

female students to pursue

there will be

fewer female

the ranks of engineering faculty.

whether or not

female

But

students to

it must be asked

the mere presence of women faculty has an

effect on the numbers of women participating in engineering.
While research points the
participants

importance of role models,

in this study seemed oblivious to the

few role models existed for them.

the

fact

that

They made it through the

pipelines without role models as there were

few,

if any,

same-gender role models to be had.
The value of male

faculty serving as role models

male students has been widely acknowledged
Zuckerman,

1977).

importance of
important
Gilbert,

1979;

More recent research suggests that the

same-gender role models may be equally or more

for women
1985).

(Goldstein,

Gilbert's study

1979;

but

Tidball,

(1985)

only did 75 percent of the students
role model,

(Cole,

for

1973;

indicates that not

select a same-gender

females did so in circumstances where women

role models were much less available than were male role
models.

Female students with female role models rated the
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role model

relationship as more

with male role models.
role model may,

important than did males

They conclude that

in fact,

"having a viable

be more essential

students than to male students,

to female

especially since pursuing a

professional

career can be more problematic

for men"

120-121).

(p.

Tidball

(1973)

for women than

contends that the

enrollment and success of women in an educational major
directly correlates with the number of women faculty
members.
According to Tidball's research,
that

as more women participate

it

can be expected

in engineering,

students enrolling in this nontraditional
increase.

However,

it

is

the number of

career field will

important to note that a role

model must do more than just be present,

she must

in some

way reach out to female students and be available to them.
If women are too busy to interact with students and to
attend to the needs of
increase

female students,

their ability to

female enrollment will be lessened.

The above literature review shows that considerable
research has been done on the status of women in the labor
market,

in nontraditional

both as

faculty and as administrators.

trends

careers and at the university,
Despite recent

indicating an increased participation of women in

certain jobs as more and more women enter the work force,
is obvious that parity in education and employment
way from being a reality.

Women still
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it

is a long

lag far behind their

male counterparts,
science,

particularly in the areas of mathematics,

and engineering.

The literature contains many

attempts to document and explain these differences and to
offer possible remedies.
With the women's movement came many feminist
interpretations of the data,
systemic changes
workplace,
While

in the

with many authors calling for

society as a whole,

and in the

and the day-to-day operation of the university.

some authors

seem to implicitly blame women for their

lack of participation in the scientific areas,
writers

suggest

systems,

organizations must change
participate
The
women are

critical mass

role

fact that numbers of

if more women are to be attracted to
An increase

administrators,

an important

fully

fields.

literature also points to the
important

and

if women are to more

in nontraditional

nontraditional areas.
faculty,

family structures,

feminist

in women students,

and women as role models will play

in attracting more women students.

is necessary to reduce the

in token status and until that mass

A

isolation of those

is created,

concerted

efforts are necessary to ensure that

the few women employed

in nontraditional

remain and prosper.

career fields will

While the literature contains quantitative data about the
status of women engineering students and faculty,

little

qualitative data on women engineering faculty is available.
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This study will provide qualitative
women who are

faculty members

two research universities.
of the study,

information about

in engineering departments at

Chapter 3

describes the design

the collection and analysis of the data,

the role of the researcher in the research.
participants will be described.
are described in Chapter 4
following headings:
choices;
4.

2.

research funding;

role models;

students;

reasons

7.

10.

and 12.

5.

Each of the ten

findings of the study

and are categorized under the

academic careers;

responsibilities;
9.

1.

The

and

for nontraditional
3.

career

classroom teaching;

future plans;

6.

domestic

spouse's career;

8.

token behavior;

sexual harassment;

11.

treatment by male

explanations on why so few women choose

engineering careers.

Chapter 5 offers a summary of the

findings and recommendations

for future
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study.

CHAPTER 3
METHOD OF STUDY
This chapter describes the design of the study,
data was analyzed,

the role of the researcher,

interviews were conducted,

how the

how the

and a description of the ten

women who participated in the

study.

Design of the Study
The qualitative approach has been described by Lincoln
and Guba
inquiry.

(1986)

as representing a

"naturalistic"

The purpose of qualitative data is to discover

what people's lives,

experiences,

and interactions mean to

them in their own terms and in their natural
(Patton,

paradigm of

1980) .

settings

The qualitative method is generally

recognized as better suited for use in the social
when people are in their natural

settings

Lincoln & Guba,

1989;

1985;

Jorgensen,

sciences

(Patton,

Spradley,

1980;

1980).

The best method to gather these data and to enter into
the other person's perspective is through an interview
(Patton,

1980) .

(Patton,

1980),

The general

interview guide approach

which involves outlining a set of

be explored with each participant before the
utilized in this study.

The

issues to

interview was

interview took the

form of a

conversation with a purpose and maximum flexibility was
maintained in order to pursue information in whatever
direction the participant chose to go.
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Questions were not

pursued in any specified order,
of responses

nor were a predetermined set

sought.

An Interview Guide was developed and assisted in best
utilizing the relatively limited amount of time

spent with

each woman and provided a framework for the interview.
Because of the nature of

some conversations,

all questions were asked each participant.
interviewing the

faculty members,

however,

not

Prior to

the purpose of the study

was explained and participants were asked to sign an
Informed Consent Form.
sufficient

Participants were provided with

information in order that they might

feel

comfortable participating in the study.

Confidentiality was

assured.

and,

Participants were

permission,

audio-taped.

interviewed,

The

with their

interviews were then

transcribed.

Data Analysis
The data analysis

followed a model wherein the theory

is grounded in the data and emerges
Strauss,

1967;

Lincoln & Guba,

and themes emerged from the

from the data

1985).

interviews.

(Glaser &

A series of patterns
The data were

categorized using a coding system based on the themes that
developed.

The questions on the

establish categories prior to the
ended format of the
categories.

Interview Guide helped
interviews,

and the open-

interviews generated additional

By studying the transcripts of the
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interviews,

common experiences were

identified,

compared,

and

contrasted.
Rather than approach the data analysis with the purpose
of proving or verifying a proposed hypothesis,
analysis technique

in this portion of the inquiry was one of

analytic deduction which Goetz and LeCompte
Lincoln and Guba,

the data

1985)

describe as

(cited in

"scanning the data for

categories of phenomena and for relationships among such
categories,

developing working typologies and hypotheses

upon an examination of

initial

refining them on the basis of
Upon completion of all

cases,

the modifying and

subsequent cases"

the

interviews

(p.

in the

335) .

study,

major categories were established in order to code the
participants'

responses.

Categories

relationship with parents;
as a career field;
college,

experiences

and graduate school;

treatment by colleagues,
plans;

reasons

balance of

Direct quotes
each category,

included such areas as

for selecting engineering

in elementary,

high school,

attitude towards math;

teachers,

and students;

family and career;

future

and several others.

from the participants were then placed under
resulting in 107 pages of direct quotes.

These quotes were then analyzed to determine patterns,
similarities,

and differences.

Role of Researcher
My role as a researcher was to gain access to women
engineering faculty and to elicit personal
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and professional

information

from them in an

interview.

In order

information,
to

facilitate

the purpose

the participants

training as

to

a

as

of

and a
the

follow-up

gathering of

research was

issues

of

explained

confidentiality.

counselor proved to be beneficial,

establish trust

participants

the

were

utilized a wide variety of
to

initial

to

active

and rapport

talk openly.

listening

skills

and encourage
I

listened

and

fully
My

I

in order

the

in a non-judgmental

way and often paraphrased their responses

for

further

clarification.
Since

all

dissertations,
information,
qualitative

of

the women had,

they were

and

some

of

themselves,

sympathetic

completed

to my need

the participants were

research methods,

quantitative work required

so different

for
intrigued by

from the

in their research.

My

familiarity with higher education and my work with
students

in undergraduate

provided a
child,

I

common bond.

was

participants

able

to

roles

Another

factor that

participants
talents
I

was

talk

be

As

a working mother of

a young

sympathize with the problems

and our mutual
helped

nurtured and that

themselves,

trying to balance

concerns

for our

our

shared concern

equity

in

the willingness

that

women's

achieved.

the participants

and our conversations
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their

the

society be
of

the

children.

form a bond between

and myself was

very pleased at
about

engineering technology programs

encountered while

various

female

were

often

to

lively,

always informative,

participants request,

and at times,

intimate.

At the

some of the conversations we had were

"off the record" and were not included in the study.
Often,

the women asked me questions about my career,

personal life,

and about my doctoral program.

my

I shared

information about myself as easily as they shared their
information.

This give and take resulted in mutual trust

and some very enjoyable conversations.
Because I am a feminist,

I approached this inquiry with

a bias that women possess the intelligence,

capabilities,

and commitment necessary to succeed in engineering.

I also

believe there is nothing inherent in an engineering career
that should automatically exclude women from that field.
While there certainly are social and psychological barriers
that work against a woman's success in scientific fields,

I

also believe that discriminatory practices and sexism play
significant roles in reducing women's participation in maledominated occupations.
While employed at a community college,

I directed a

project designed to increase female participation in
engineering and engineering technology careers.

I have a

bias towards increasing female participation in
nontraditional careers,
in science,

and I believe the female perspective

as in all areas of knowledge,

one that needs to be included.

is an important

Because I have worked with

women who have chosen nontraditional occupations,
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I have a

bias that they are,

indeed,

special women who have a high

degree of self-confidence and ability.

They would not be

able to succeed in male-dominated careers if this were not
so.

I have observed that women who have earned Ph.D.s and

are teaching in engineering are women who are,

in many ways,

extraordinary in their levels of self-confidence,
achievement,

and dedication.

Another bias I have is that women,

like men,

have the

right to succeed in careers and at the same time should not
have to choose between a family and a career.

This belief

implies that the raising and caring of children and of
tending to household responsibilities in a heterosexual
relationship is not the woman's sole responsibility,
that should be shared.

but one

Husbands and partners ought to share

in the family enterprise,

and employers,

government,

and

society as a whole should recognize and support the needs of
a dual-career family by providing quality and available
child care,

granting maternity and paternity leave,

and

structuring work so that it can be performed by parents
without sacrificing either the career or the home
responsibilities.
Another bias that I hold is that some men,
men in male-dominated careers like engineering,
difficulty in accepting women as colleagues,
explicitly or implicitly,

particularly
have

and may,

limit women's success.

either

Because we

are all victims of a sexist society that systematically
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limits the opportunities of people based on gender and
assigns stereotypes and role expectations accordingly,
discriminatory attitudes and sexist behaviors are reflected
in all of us,

including members of the academy.

campus climate as presented by Sandler

(1986)

The chilly

exists as a

daily reality for many academic women.
I recognize my biases,
possible,

and attempted,

as much as

to prevent them from interfering in the data

collection and analysis.

While I hold these personal views,

I also recognized that they may not be the views held by the
participants in the study,

and in fact,

they were not.

By

asking open-ended questions and by attempting to let the
participants play a key role in the direction of the
interview,

I worked towards minimizing my biases.

A process called a member check was utilized in order
to further enhance the credibility of the inquiry.
check is a process whereby "data,
interpretations,

A member

analytic categories,

and conclusions are tested with members of

those stakeholding groups from whom the data were originally
collected"

(Lincoln & Guba,

1985,

p.

314).

This method was

employed to enhance the credibility of the inquiry by
providing the participants copies of their transcripts to
check for clarity and accuracy.

This allowed the

participants an opportunity to ensure that what they
intended to say was adequately reflected and provided them
with the opportunity to provide additional information.
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Although transcripts were mailed to all of the participants,
some chose not to return them,

while others made extensive

corrections and additions.

Interviews
The primary source of data for this study was from
interviews of ten women engineering faculty members from two
research universities who were selected to participate in
the study.

One institution,

of the Northeast,

fictitiously named University

is a public land grant university located

in the Northeastern United States.

The second institution

is a private university located in the Midwest,
named Midwest University.

fictitiously

A pilot interview of one woman

engineer at University of the Northeast helped clarify
issues and formulate possible questions.

In addition,

luncheon conversation involving this woman,

a

two other women

faculty members as well as a female assistant dean from the
school of engineering helped formulate additional questions.
Data collected from the pilot studies are included in this
report.
The assistant dean provided names of the women
engineers to be interviewed at the University of the
Northeast.

All but one of the women engineering faculty

members currently employed at the University of the
Northeast were interviewed.

Two interviews were held with

two of the respondents and a single interview with one
respondent along with a luncheon interview with all three.
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Initial phone contact was made with the office secretary at
the College of Engineering at Midwest University who
provided names of the women faculty.

All but one of the

women faculty who were employed by the University at that
time were contacted for the study.

Initial contact was made

by phone and the purpose of the study explained.

All women

contacted were interested in the project and agreed to
participate in two interviews.

Interviews with faculty from

University of the Northeast occurred between March and July,
1990.

Interviews at Midwest University were held between

August,

1990,

participants'

and October,

1991.

Interviews occurred in

offices at their respective universities and

ranged from one hour to over two hours in length.

The first

interview was held with each participant with a follow-up
interview occurring a week to several weeks later,

providing

the opportunity for follow-up questions from the first
meeting.

One follow-up interview was not recorded properly

and could not be used in the study.
Although similar questions were asked of each
participant,

the interviews were basically unstructured,

more in line of a conversation rather than a structured
interview.

Although not all participants were asked the

same questions,

generally the following questions were

asked:
1.

Describe how you got to be a member of the

engineering faculty at this university.
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2.

In what areas did you earn your bachelor's,

master's

and doctoral degrees and why did you choose these majors?
3.

Describe your high school experiences as they relate

to your career choice.
4.
point

Did you have

female role models/teachers at any

in your educational career?
5.

Describe the background of your parents,

the support

they provided you and the career paths of your siblings
and/or your children.
6.

What

is your husband's career?

7.

Describe how you balance your home,

family,

and

career responsibilities.
8.
spouse

Describe the kinds of

support you receive

from your

(if married).

9.

What appeals to you about academia?

10.

What

career plans do you have for the

future?

11.

How are you treated by your male colleagues?

12.

Are you a role model

13.

How do you balance the roles of teacher,

for students?
advisor

and researcher?
14.

How has becoming a mother affected your career?

15.

Are you required to travel

in your job and does

that pose any problems?
16.

Describe how you got tenure.

17.

Were you isolated as a student

field?
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in a nontraditional

18.

Do you feel isolated in your current position?

19.

Do male students treat you differently than they

treat your male colleagues or from how female students treat
you?
20.

Do you feel you have been treated differently

because you are a woman?

The Participants
Three of the ten participants were employed by the
University of the Northeast and seven from Midwest
University.

All but three are tenured.

Seven of the

engineers were in their thirties at the time of the
interviews,

two in their fifties,

All but two are married,
is divorced.

and one in her sixties.

one has never been married,

Interestingly,

and one

all those who are married are

married to men who are in academic positions in mathematics,
engineering,

physics,

or pursuing a scientific Ph.D.

woman who is divorced was married to an engineer,

The

and the

participant who is single is in a relationship with a
scientist but whether or not he is at a university was not
mentioned in the interview.
three have grown children,
the interview,

Of those women who are married,
one was pregnant at the time of

and the others have children ranging from

less than a year old at the time of the interview to
elementary school age.

The two single women do not have

children.
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Four of the women had fathers who were either engineers
or had hoped to become engineers,

and the majority of them

had mothers who worked in traditionally female occupations
or did not work outside the home.
engineering,

Three have siblings in

and two have sons pursuing advanced degrees in

science and physics.
Eight of the respondents indicated they were very
pleased with their careers and planned to remain in their
current fields indefinitely.

One older woman stated she was

frustrated that she has had so much difficulty in obtaining
funding for her research and was concerned that the
University would not allow her to continue to maintain her
research facility.

Another older woman stated she was

seriously considering pursuing a career as an artist because
she was tired of feeling so isolated in her current
position.
All of the respondents earned their undergraduate
degrees in scientific areas:
mathematics,

four in physics,

one in computer science,

in ceramic engineering,

two in

one in chemistry,

and one in electrical engineering.

Master's degrees were also in scientific fields:
physics;

one in operations research

ceramic science;
agriculture;
management;

one

three in

(engineering);

one in computer science;

one in

one in

one in electrical engineering;

one in

and one did not earn a master's degree prior to

continuing for her Ph.D.

Five of the women earned
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doctorates in engineering fields,
one in agriculture;

two in computer fields;

and two in physics.

The backgrounds of the women were varied.
born in the United States,

one an African-American.

other women were from Germany,
and Canada.

Four were

Hong Kong,

Israel,

The

Mexico,

Nine received their Ph.D.s in the United States

and one studied in Europe.
The names of the individuals interviewed,

the names of

universities and companies for which the respondents worked,
and other identifying information have not been included or
have been altered in order to protect the confidentiality of
the respondents.

Some of the direct quotations presented in

this study have been slightly edited in order to improve
clarity and increase understanding.
Early Pioneers
Three of the women interviewed were in their fifties
and sixties,

children grown,

living with husbands who were

also academicians in scientific areas.
different stories,

Theirs were very

yet they shared the common bond of being

lone women in career fields very unusual for their
generation,

a time when fewer middle-class women worked

outside the home than do today.
traditional marriages,

Marianne and Jane were in

quitting their promising careers

early and finding their way back into academic careers after
their children were in school.
life.

Betty worked throughout her

As a divorced single mother of two children,
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she had

no other choice but to work during her children's younger
years,

and she remained in the work force after she

remarried.
Jane has been successful in her career,
department chair for her area,
career choices.

Betty,

has chosen to do,

serving as the

and is very secure in her

because of the type of research she

is concerned about her future funding and

worries that because she has not been successful in bringing
in major funding to the university she will not be able to
maintain her laboratory.

Marianne,

a woman who has had

major accomplishments in her professional life feels
isolated and lonely.
Marianne
Marianne was interviewed in her office that was
tastefully decorated with artifacts collected from her
worldwide travels.

She talked easily for over an hour at

each of our two conversations.

Twenty-six pages of single

spaced transcription resulted from the first interview and
sixteen from the second interview.

The appearance of her

office would best be described as feminine with flowers and
tasteful art work on the walls and shelves of her
office.

Her long hair and beautiful silk clothing enhanced

her beauty and femininity.

She was extremely friendly and

seemed to enjoy our conversations,

stating at one point that

she wished we could meet each other for lunch at some future
point.

She seemed eager for conversation.
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Marianne earned her bachelor's and master's degrees
physics while living in her native country,

Canada.

in

She

excelled in math and science in high school and physics was
a natural
degree,

choice

for her in college.

she began to lose

interest

As

she pursued this

in it and considered

changing her major.
However,
college,

during the summer after her junior year in

she had difficulty finding a job and eventually

found a position working in a scientific lab building and
testing solid state equipment.
experience

This was a wonderful

for her as she worked with an extraordinarily

creative research group.

All the scientists were men from

England,

and they convinced her to pursue her master's

degree.

She maintained contact with these scientists while

in her master's program and continued working with them for
two years after completion of her degree,

a happy time

for

her.
When she began her master's degree,

she really didn't

intend to go into physics but met another student who was
assigned to be her Big Sister.

This woman was enrolled in

physics and was the only woman in the program and wanted
another woman in the physics program with her.
to Marianne about the physics program,
it,

and as

she described her courses,

this would be a good match for her.
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She talked

how much she enjoyed
Marianne was convinced

Before talking to her

new friend,
program,

she had planned to get

into a General Science

fearing physics would be too difficult

for her.

Two years after successfully completing her graduate
degree

in physics,

time wife,

Marianne got married and became a full¬

and soon thereafter,

a full-time mother of three.

She explained that women in those days were expected to stay
home and raise their children while their husbands worked.
There was never a question that

she would do so;

she and her husband never discussed it.
job when she got married.
and were
She

in school,

simply quit her

But after her children got older

they didn't demand much of her time.

found herself playing tennis

coffee with her friends,

She did not

in the afternoon,

having

and working on volunteer projects

in the community that were
satisfying.

She

in fact,

interesting but not very

stay current

in her career field

because she never expected to return to the world of work.
She just assumed she would remain at home.

But her feelings

of boredom and dissatisfaction increased as her children
became more

independent and she longed to get back into the

world of work.
After an absence
years,

from employment

with her youngest

to work.

in school,

she decided to go back

She had great difficulty in finding a job and

sought work for more than 18 months.
time

for approximately 12

for her as she

felt

to find a job was because

This was a difficult

like the only reason she was unable
she was a woman and because she

75

had three children.
paraprofessional

She was

finally offered a job as a

in a high school and the work basically

involved cleaning up the chemistry lab.

The

job paid $2.00

an hour and her baby sitter cost her $1.00 per hour.
last minute she was asked if
could not,
at

she did not get

At

the

she could type and since she

the position.

She looks back now

that experience in disbelief--she had a master's degree

in physics,

lived in an urban area where there were many

opportunities

for scientific endeavor,

get a low-level

yet

she was unable to

job in a high school.

She was becoming more and more discouraged when her
husband,

a professor at a university,

asked about Marianne.
because

Hearing that

she could not

courses at

find work,

met an old friend who

she was depressed

he suggested she take a few

the university to get back into the

field and

update her knowledge.
So at age 35,

she returned to college where she met a

woman who directed a special program designed to encourage
women with scientific backgrounds to return to school and
earn advanced degrees.

This woman explained that

just as

there were special programs available to men who had served
in the armed forces,

this program was available to women who

had served their country by bearing children and would
provide needed support
school.

for women interested in returning to

She applied to the program,

was accepted,

eager to meet the other women in this program.
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and was

She soon

found out

she was the only one and to her knowledge the only

woman ever accepted into the program.
Her children were ages six,
started her Ph.D.

program,

nine,

and 11 when she

and she did not

feel

like she

could ask them or her husband to help with the domestic
chores.

After all,

these were her responsibilities

continued doing them while a student.
was

"absolutely awful"

for her,

catch up after ten years'
as

The

first

so she

semester

because she was trying to

absence and lacked self-confidence

she was ten years older than the other students.

self-confidence was a recurring issue
of the reason she
help.

However,

felt

Lack of

for Marianne and part

she couldn't ask her family for more

she soon realized she would have to share

these responsibilities

if

to devote to her studies.

she was going to have enough time
She was much more successful

in

gaining her children's assistance than her husband's.
It took her four years to complete her degree and at
this time her husband,
industry,

who had a Ph.D.

became dissatisfied with his

and was working in
job.

He accepted the

position of department chair in an engineering school
university in a nearby state.
him as

at a

She did not want to move with

she felt her job possibilities would not be as great

in the new location.

However,

her husband insisted that

she

move as he wanted the entire family with him when he started
his new job.

He expected that there would be many social
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obligations that came along with his job and thought
important

it was

for her to be with him.

She reluctantly left her many friends and moved from
the city she loved,
move.

stating she never really adjusted to the

Her children did not want to leave their friends and

schools,

and she had to help them adjust to their new

location.

She completed her dissertation and began looking

for work in industry as

she had no plans to work at a

university at that time.
position at

Eventually she applied for a

the same university where her husband worked,

but was told that wives could not work in the same
department

in which their husbands were employed.

She

feels

strongly that her difficulty in finding a job was due to
discrimination due to her gender.
further and further from home,
positions

potential

and she began looking for

in the city she had just

drive away.

She

Her job search took her

left,

nearly two hour's

interviewed for jobs there,

but when

employers discovered this would require a long

commute and she was married with three children,
offered any jobs.

She

she was not

finally figured out why she was not

getting any job offers and removed her wedding rings,

being

very careful not to discuss her marital or family situation
during job interviews.
Finally,

she was offered a position as a faculty member

at University of the Northeast,
home.

The

first

about 45 minutes

from her

female professor in the school of
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engineering there,

she was

successful

received tenure one year early.
in her getting this

job.

in getting funding and

Gender did not play a role

She spoke very candidly with the

department head about her hiring and was told that
the

job because she was,
Now in her 50's,

by far,

the very best

she got

candidate.

Marianne has raised her three children

and expresses unhappiness

in her current position.

She not

only feels

isolated in her job,

the entire

school of engineering and the only woman in her

department,
personal

she also expresses

life.

She commutes

the University and does not
where she lives.

one of a handful of women in

feelings of

isolation in her

some distance

from her home to

feel a part of the community

At the time of the

interview,

she cried as

she spoke of her isolation and indicated she was
considering pursuing a career as an artist.

seriously

She travels to

a city over a hundred miles away to dine with her daughter
as

she has

so few friends.

professional meetings as

She no longer attends

she remains the only woman in her

specialized field and tires of
room.

sitting alone

in her hotel

She longs to return to the laboratory and conduct

research on her own,

however,

that

is a luxury she can no

longer afford as

she feels the pressure to write grant

proposals to get

funding to support her graduate students

and pay her summer salary.
difficult

She is

finding it

to obtain funding for her research.

79

increasingly

Marianne has recently completed some seminars designed
to help her with her self-confidence and to help empower her
to take charge of her own life.
interviews she stated that

she suffers

and lack of self-confidence.
these

Over and over in the
from low self-esteem

She would like to overcome

feelings and feels that changing careers to pursue her

love of oil painting will be a positive first
At

the time of the interview,

step for her.

she was considering the option

of entering an excellent art

school,

or failure will,

"...either convince me that

she stated,

have a ridiculous dream or that

I

and her initial

success
I

could do it and be

interested..."
Betty
Betty was
University,

interviewed in her office at Midwest

an office overflowing with books and papers and

very much in disarray.

Her desk,

bookshelves,

floor seemed to overflow with materials.
a noisy corridor and the
the office.
as

Her office was off

fluorescent light buzzed noisily in

She described the noise surrounding her office

"pollution"

place

and even the

that often bothered her.

in her office,

and the first

through lunch which was

The

interviews took

interviewed continued

in another building.

The outside

noise on the route to the dining hall as well as the dining
room noise caused some of our taped conversation to be
inaudible.

Lunch was very pleasant,

about her life,

and she talked freely

her family and her work.
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Her short dark

hair,

work pants,

t-shirts,

and comfortable shoes gave her

the air of a woman who was not particularly interested in
her appearance but one who is serious about her work.
conversations

Our

spanned over five hours and resulted in over

26 pages of transcription from the

first

interview and 18

pages of transcription resulted from the second interview.
Betty's parents met while they were studying at the
University of California at Berkeley.
Caucasian,

was working on his Ph.D.

third world populations,

Her father,

in sociology,

a
studying

and her mother who is Filipino was

completing her bachelor's degree.
Betty had an unusual

childhood.

Her family lived in

the Philippines where her father taught and conducted
research.

Her mother was a kindergarten teacher and Betty

attended her mother's school
age of two.
broke out.

She was

in the

for about

Her parents evacuated into the hills to escape

underneath someone else's house,
for several years.

They had no home but

vegetables and old clothes,

Her mother taught her at home,

School.

In return for

she also taught the neighborhood

Betty remembers always being able to read.

she was eight,

lived

and Betty did not attend

along with her brother and her sister.

children.

from the

first grade when World War II

the threat of the Japanese army.

school

five years,

When

her mother gave her a huge book entitled High

Self-Taught which she read.
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Life was difficult during the war and the Japanese
occupation.

Living under someone's house on a dirt

she was the only member of the
well.

family who was physically

Her father was partially blind before the war and the

blindness
food,

floor,

increased rapidly.

Because there was very little

her mother became very ill

sister and brother had rheumatic
long time.

from malnutrition.

Her

fever and were sick for a

No medicine was available for them.

The burden of caring for the
Betty's very young shoulders.

family was placed on

It was

she who tended to the

vegetable garden and carried water in buckets on her
shoulders.

She carried firewood,

tended the ducks and chickens,
was also responsible
the war,

took care of the house,

and prepared the meals.

for the care of her siblings.

Betty cared for her.

She has vivid memories of

the suffering and death of the many others
hospital.

in the makeshift

She learned at an early age what was

important

in

Money and material belongings have never been high

priorities

for her.

After the war ended,
all

After

her mother was hospitalized and because there were

no nurses,

life.

She

her country's government

required

children to take an examination to determine where they

should be placed in the school

system.

At age 11,

placed in the second year of high school,
thought

but her parents

she was too young and put her in the

high school.

Betty was

first year of

All of her classmates were three years older
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than her and she
girls

school,

heritage,
friends,

felt very isolated.

and her age,

She attended an all

compounded with her mixed-race

caused her to be an outcast.
she was not

other girls.

Because she had no

subjected to the peer pressures

Despite her lack of

friends,

she

and remembers this time as one of the nicest
When Betty was
sent

12,

loved school

in her life.

her grandmother became very ill

for her mother to take care of her.

and

The entire

family moved to San Francisco for 18 months,
she was

felt by

still younger than her classmates,

where,

although

Betty fell

in

love with geometry and chemistry and prospered in the high
school.

The

family then returned to the Philippines,

she entered college,
students

studying chemistry,

in her major.

19 years old,

and

only one of two

Upon graduation from college at only

she was offered a teaching job at

She was uncomfortable with the

the college.

idea of becoming a colleague

of her former teachers where the students were older than
she was and instead accepted a position with the Bureau of
Soil.

She took the latter position even though there was no

salary.
put

It was

six months before she was paid and was

in charge of the research division,

and soil

chemistry.

about

soil physics,

doing soil analysis

She knew very little about

and began to educate herself,

soon

these areas

learning everything possible

the properties of soil,

be damaged.
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and how soil

can

At

age 19,

she and her boyfriend,

aeronautical engineering,
wishes of her parents.
the time,

who was

studying

decided to get married against

the

She was earning four pesos a day at

and they could not afford a house so lived

underneath someone else's home,

without access to plumbing.

Her husband eventually joined the Air Force,
into housing and had two children.

and they moved

She continued to work

with the Bureau of Soils and her husband left the Air Force
and started working for a large company.
learned that he was

However,

she

soon

seeing other women when she thought he

was working the night

shift.

She was very unhappy and in 1959,

had a mental

breakdown.

She was unable to walk or talk and her arms were

paralyzed.

She was treated repeatedly with electric shock

and eventually returned to work.

Her love of

soils grew and

she decided to go to the United States to get her master's
degree.

She received a fellowship and with a ten-month-old,

a five-year-old,

and a failing marriage,

she moved with her

husband to Berkeley where they survived on her stipend of
$220 per month.
he

left his

Her husband decided to attend Harvard and

family and moved to Massachusetts.

Betty sent

some of her small monthly income to support him.
She completed her degree,
who cared for her children.

relying heavily on friends

Upon graduation,

she moved back

to the Philippines and started studying the soil and how it
had been affected by the war.

During this time,
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her husband

divorced her.

Research was difficult

country as there was no equipment
for research.
Ph.D.

in this Pacific

for labs or no libraries

She decided to return to California for her

She absolutely loved doing research there,

those years

"the closest thing to heaven".

spend as many hours as possible
eight years to earn her Ph.D.

in the lab.

calling

She wanted to
It took her

She met her current husband

who was completing his undergraduate degree at Berkeley.
is

ten years younger than her and was

area of great

interest

for her.

parenting her young children,

studying physics,

He
an

He took on the burdens of

providing her with needed

support.
They were married in 1966,
met.

He soon completed his

Sciences with an interest
system.

within a year after they had

Ph.D.

in Atmospheric and Space

in the emergence of the solar

They had a son and moved to the Midwest where her

husband worked on a post doctorate.
Ph.D.,

Although she had a

she had considerable difficulty finding a job.

started to apply for very low-level positions,
find anything.
laboratory,

She

administering the recently passed National
Policy Act,

environmental

legislation.

lab was

hoping to

finally got a job with a national

Environmental

her well.

She

the

She worked there

first

significant

federal

Her background in soils
for seven years.

served

However,

the

located far from her home and the stress of

commuting began to take

its toll,
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affecting her heart.

She

got very little sleep and was
family.

spending little time with her

She was always on the lookout

for jobs at nearby

universities and eventually accepted her current position at
the University of the Midwest at age 47.
three-year trial period,

She was given a

and after another three years was

granted tenure.
She has recently had great difficulty in finding money
to fund her research and worries about her current
the university,
funding.
are,

status at

afraid her lab will be closed due to lack of

Her children are all grown and she and her husband

after many years of hard work,

together and share their interest

able to enjoy their life

in science.

Jane
Jane was

interviewed in her office which was adorned

with pieces of art

she had collected from her many travels.

Unlike the other women in the
administrative position at

study,

she held an

the time of the interview,

her office was adjacent to offices of a clerical
initial

thus,

staff.

The

interview lasted a little over one hour and resulted

in 21 pages of transcription.
interview,
Jane

Unfortunately,

our second

lasting nearly 90 minutes was not recorded.
is the oldest of the women interviewed.

in her 60's,

she was one of the pioneers

A woman

in her area,

the

first woman to enter the school of engineering when she
began her college career.

Jane wanted to be an airplane

pilot when she was very young.
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She saw airplane pilots as

glamorous figures and she wanted to be one of them.

She

grew up in a large city in the East and her high school had
an excellent academic program.
smart girls weren't popular.
"cliquish"

However,

she was smart and

Her high school was very

and she had few boy friends.

Her parents did

not want to discourage her ambition to be a pilot and
suggested she pursue a degree in aeronautical engineering at
a nearby private university.
expected that she,

She stated her parents always

the oldest of two daughters,

able to compete on the same level as men.

would be

Jane was very

aware of this assumption while she was growing up and her
father always bragged about her accomplishments.
At that time,

there were no women enrolled in the

engineering school at her chosen university.
opened up to her,

however,

Opportunity

because the men who would

normally fill the classes at this prestigious university had
been drafted to fight in World War II
allowed to enroll.

and women were

She was soon joined by one other woman.

Jane felt she "blossomed" during her college years.

No

longer made to feel odd because she was an excellent
student,

she thrived in the intellectual environment at the

university.

She lost interest in becoming a pilot and

instead turned to physics,

an area that fascinated her.

three of her degrees are in physics and from the same
university.

87

All

While
she met
his

his

a

teaching assistant,

her husband who was

B.S.

did not

she was

degree.
pursue

degrees

programs

They fell

the

complete post

same

in a

laboratory.

time.

She

time

being a product
total
she

of

13

said she

should be

from their

D.C.

for

She was
at

she

this

in his
a

able

again as

being

they had two

of

years

just

he

raise

Her husband,

career

field,

devoting more

liaison

stated

she

doesn't

her husband had about
she would remain at

small

recall

her career.
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first

of

children and Jane,

left

her career

and

felt

simply did not

was

time
she

However,

any conversations
It

for a

During this

to her career.

home.

her

formed.

bouts with guilt

time

was

accepted a position at

her children.

had occasional

find

a brand new department

her generation,
to

to

same

scientific

middle-class wives with young children
and

Ph.D

her husband was

six years.

for himself

the Midwest where

Science was

He

and completed

continued to work after the birth of

University of

By this

Ph.D.

abroad,

in London as

They moved once

Material

and were married.

department

They worked there

then recruited to work

child.

and while

different

earning

They moved to England to

in Washington,

who was building a name

officer.

love

her classes,

they graduated

doctorates

recruited to work
a position

in

of

a master's prior to his

quickly so

at

in one

the war ended and

work

she

and

understood that

Her husband's career continued to prosper and she
provided him with a great deal of assistance as typist and
editor of a nationally acclaimed textbook he was writing.
She

is

listed as the coauthor of this widely read book.

also became

She

involved in a number of volunteer community

projects during these years.
entered middle

school,

When her youngest child

she returned to work,

accepting a

part-time position in the same department where her husband
was employed.

Unlike Marianne's experience,

there were no

rules against wives and husbands working in the
department.
in graduate

She had forgotten much of what

same

she had learned

school and took some refresher courses

to catch up.

in order

She attributes her strong background in

physics as being responsible for her ability to advance
the department.

She was

in

52 years old when she gained

tenure.
Because of the status of her husband and the fact that
she had been supporting him by assisting with his book,
felt under his
own career,

shadow for several years.

however,

she

she

Once she began her

found it very satisfying to make

her own contributions and establish her professional
credentials.

She had learned a great deal by helping her

husband write his textbook,

but

more to learn after her absence
years.
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she admits that

she had much

from her career for so many

She

states that

function very well
department.

she and her husband have been able to

in their positions in the same

She thinks that the

fact that they were married

may have caused some discomfort early on,

she does not

see

their marriage as causing anyone in the department any
problems.

She and her husband have very separate

fields of

interest.
She recalls her experience as a new teacher,

stating

that usually when someone asked a difficult question she
would simply tell the student
However,

sometimes

she did not know the answer.

she would make up the answer.

She

remembers watching students write down her statements

in

their notebooks and now feels guilty about the students
taking her words as

information grounded in fact.

In her 26 years at the university,
honors.

Jane has won several

She was twice the recipient of the Special

Creativity Award for Research from the National Science
Foundation,

recipient of a Guggenheim Fellowship,

recipient

of the Society of Women Engineers Distinguished Engineering
Educator Award and Achievement Award.

In addition,

member of the National Academy of Engineering.

she

is a

She has

authored and co-authored nearly 90 publications and serves
on a number of national

scientific advisory committees.

One of the first women in her career field,

Jane

is

often puzzled by some of the complaints of the women
students

in the school of engineering at the university.
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While
that

she understands some of their concerns,
if women would not take themselves

ignore

some of the actions or comments

respond with a greater sense of humor,
encounter so many problems.

she also feels

so seriously,
from the men,

would
or

they would not

She believes the women students

at the university are treated very fairly and is especially
pleased that no standards have been lowered as more women
students and faculty join the university.

She is not

actively involved with any women's groups on campus and gets
annoyed at

some of the concerns voiced at the few meetings

she has attended.
Jane currently serves as the chair of the department,
position she was voted into by other faculty.

a

She enjoys

the broader perspective she has as an administrator,
although she dislikes having to deal with personnel matters
that

can often be trying.

seeking grant

funding.

The task she dislikes most

is

She finds the writing of proposals

and managing grant-funded projects to be

"nearly the pits".

Jane's two children have begun scientific careers.
son is working on his Ph.D.,
Antarctica,

studying glaciology in

conducting research on ice formations.

He is

married to a medical doctor and prior to his marriage,
only women who had their own careers,
nontraditional areas.
unmarried.

Her

dated

usually in

Jane's daughter is a dentist and is

Her daughter's choice of career is not

surprising to her as the women in Jane's
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family have always

been strong,

willing to exceed the

on women of their generation.

social boundaries placed

Jane is proud of the

accomplishments of the women in her family and is proud of
the

success of her two children.

going strong,

and she

University for the

At age

66,

her career is

fully intends to remain at

the

foreseeable future.

Mothers,

Wives,

and Professors

Six of the women in the study were very much involved
with their often conflicting roles of mothers,

wives,

professors.

soon to be a

As mothers,

or in the case of Li,

mother at the time of our interview,
stresses

in locating child care,

they are facing daily

finding time

for research,

deciding whether to attend professional meetings,
trying to find enough hours
done.
it

they all

the minutes of their days were

the other hand,

were

it all at home.

full partners,

filled,

and

fortunate to be

and acknowledged that
ingredient

Their husbands,

The women recognized

in such nontraditional marriages

their husbands'

support was an

in their own successes.

husbands were academicians

on

willing to share equally

or almost equally in domestic chores.

essential

leisure time--

talked about envying their male colleagues who had

wives who took care of

they were

and simply

in the day to get everything

There was very little mentioned about

seemed all

and

in scientific
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All of their

fields.

Li
Li

is Chinese,

when she was

raised in Hong Kong.

in high school

pursued her interest
in her social

class

United States,
degrees

She loved science

in her native country and so

in undergraduate school.

sent their children to school

Because English was not her native

language and because in her country,

all students are

required to take math and science courses

successful

in the

and she got her bachelor's and master's

in Minnesota.

through the

The parents

12th grades,

she

felt

she would be more

in a scientific career.

"I

going to major in English or history,
a disadvantage,"

from fourth

certainly wasn't
because

I would be at

she said.

Both of her parents had college degrees,
a contractor and her mother,

a teacher.

her father was

They encouraged her

and her brothers to pursue their educational goals.

Li was

just one of a few girls who completed the advanced math and
science courses

in her high school.

They sent her to go to

school where her two brothers were studying engineering.
She loved physics and thought
•this

she would pursue a career in

field,

earning her undergraduate and master's degrees

in physics.

Although she wanted to continue her education

in physics and had passed the qualifiers to enter the Ph.D.
program,
a job,

it became apparent to her that

if she were to find

she would need a more applied science.

her friends who were

looking for jobs
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A number of

in physics were

jumping from post docs to post docs and driving cabs.
she selected electrical engineering for her Ph.D.
instead.
school,
program.

program

She met her husband while they were both in
and they were married while she was
He was

in her master's

studying chemical engineering and they both

enrolled in doctoral programs
She

So,

in different

schools

in Texas.

found that her physics background provided an

excellent basis

for her EE degree.

She believes her degrees

were an excellent combination for her career and added to
her ability to achieve.
more than three years'

She completed her Ph.D.
time,

in a little

and she and her husband

initiated a nationwide job search.
He

found a job at a university in New England and she

started working for a small electronics
miles away.

firm about a hundred

The first year they each had an apartment near

their work and commuted to see each other when possible.
The

second year they moved to an apartment half way between

their jobs but they soon tired of the required commute.
Since

she did not

like her position where she was employed,

primarily because she was responsible
production,

for both research and

she applied for a position at the same

university where her husband was employed and was hired.
Her first year was difficult as

she was an

experimentalist rather than a theoretician and there were no
other faculty members doing the same kind of work she wanted
to do.

Thus,

she had to set up her own lab,

94

purchasing and

setting up the equipment.

Even the water required for her

lab had to be specially purchased,
of

time

so she spent

setting up her lab at a time when she

a great deal

felt

the

pressure

to perform in the classroom and to work towards

tenure.

It

took her two years to complete her lab and she

was very worried about getting tenure.

Although she was

told by many that because she was a woman she would be sure
to get

tenure,

many excellent

she did not believe them.

She has known too

candidates who were unsuccessful

in reaching

this goal.
After a

few years,

she managed to complete

research and to publish her findings
journals.
experts

significant

in prestigious

She received many letters of recommendation from

in her area who had read her research and heard her

presentations at professional
submitted to her tenure

conferences.

file.

However,

The

letters were

she had a difficult

time getting tenure as her classroom evaluations were poor.
She thinks

this was due to the

fact that

classes did not think it was appropriate
teaching engineering courses,
ratings.

Although she felt

thus,

the men in her
for a woman to be

they gave her low

she was discriminated against

because of her race while she was working at
firm,

she never felt

at the university,
all

Ph.D.s

the electronics

race was a significant deterrent while

primarily because nearly 50 percent of

in the United States are

foreign born.

However,

she states that her gender has worked against her in her
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career,

and she

her male
She

finds

it difficult to earn the confidence of

students.
is the only woman in a department of

members of the department

36 men and the

socialize with each other.

She

has met the wives of many of her colleagues and feels very
comfortable with them.

She likes her teaching job and

expects to remain in her current position or at another
university throughout her career.

Although she doesn't

describe herself as an active feminist,
encourage other women to enroll
in graduate school.
this career field.

she does try to

in engineering and continue

She would like to see more women enter
One reason is

enjoy conversations with more

so she will be able to

female colleagues,

something

she misses.
At the time of the

interview,

pregnant with her first child.
getting pregnant until

Li was 35 years old and

She purposely postponed

she obtained tenure as

she realized

it would be difficult to have children while achieving her
career goal.
continue,

She fully expects that her husband will

as he has always done,

to assist her with domestic

responsibilities so they both can pursue their careers.
Karen
The two one-hour interviews with Karen took place
her sparsely decorated office
Midwest University.

in

in the engineering building at

A large computer held a prominent

position in her office.

Photos of her young son were very
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visible.

Karen was easy to talk to and our conversation was

very pleasant as she talked with ease about her background,
her son,

her husband,

and her career.

lasted nearly two hours,
transcription,

first

interview

resulting in 30 pages of

the second was not as

pages of transcription.

The

long,

resulting in 22

During our second conversation,

Karen spoke with some emotion about recent events at Midwest
University which caused students and a few faculty to wonder
if women faculty were as qualified as their male
counterparts.
Karen is
young child.
bachelor's
science,

in her late thirties and is the mother of one
Raised in the United States,

in ceramic engineering,

and a Ph.D.

in materials

she earned a

a master's
science.

in ceramic

She

is an

associate professor at Midwest University where she has been
employed since

1988.

She

loved science as a child and lived

very near a museum of science where she visited with her
father after school and on Saturdays.

She grew up in the

Sputnik era and longed to be the first woman astronaut.

She

finds this amusing since she now hates to fly.
Her father had hoped to be an engineer but his career
was

stalled as he was

forced to leave college during the

depression and became a television repairman.
tinkerer and was always building things

He was a

in his basement

workshop where she was his constant companion.
encouraged her scientific career.
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After Karen's

He
family

moved to a nearby town,

he would drive her back to the

science museum and they would explore
the youngest of

five children,

years older than her.

it together.

her oldest

She often felt

She was

sibling seven

like she was an only

child and received a great deal of attention from her
father.

She thinks her father was very pleased to finally

have a child who shared his

interest

in science.

Only one

of her sisters completed a bachelor's degree and she was the
only one to earn graduate degrees.
She
catholic

feels she was

fortunate to attend a girl's

school where there were very strong women.

didn't appreciate the nuns at the time,
looks back,
All

says as

they were very positive role models

the girls

in her high school who were

science turned to nursing,
interest

but

for her.

She
she

for her.

interested in

a career that held little

She was accepted into a small private

college of ceramic engineering in New York that was part of
a large public university.
chemistry and thought

She actually wanted to study

she could take as many courses

in

chemistry as she possibly could while enjoying low tuition
costs

in the ceramic engineering department.

But

she hated

organic chemistry and loved the problem solving that was
part of her engineering program and felt

she had found her

niche.
After graduation,

she did not

be very positive so decided,

find the job outlook to

by default,
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to earn a master's

degree

in ceramics.

She did not

because she didn't think she was
with Ph.D.s,

intend to get her doctorate
smart enough to compete

people she had put on a pedestal.

her master's program,

But while

in

she realized that the men who

were getting their doctorates were

"nothing special".

Because she had grown tired of school at this point,
decided to work for a while,

she

still considering the option of

getting her doctorate at a later date.
She worked in industry for two years and there
learned that

she

she did not want to work for a corporation the

rest of her life.

She found that

in industry she could not

conduct research of her own choosing but was bound by the
needs of the company and the bottom line.

She

interacted

with a number of consultants while working and they were
very helpful

in her making a decision as to where she would

pursue her Ph.D.

Her employer sponsored her while

getting a doctorate in California.
research while

she was

She agreed to conduct

in graduate school that would be of value to

the company if they would not obligate her to return to work
for the

firm upon completion of her degree.

She graduated in 1982

and accepted a job as an

assistant professor in the department of ceramic engineering
at a state university in the Midwest.

This university had

one of

in the nation,

the largest engineering schools

over 300
school

faculty members.

with

She was the only woman in the

and was placed on a number of university committees.
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She was single at the time and soon found herself working
constantly,

pouring all of her energy into her career with

little time for anything else.
She did very well there,

earned some prestigious awards

and was granted tenure one year early.
published and very well received.
achieved in her career,

Her research was

She felt that she had

but she was spending too much time

at work and not enough time was devoted to her social life.
After some time,

she met and married her current husband and

they began a mutual job search.

He was in physics and they

were both able to find positions at private universities in
the same city.

She was hired at Midwest University with

tenure which caused a bit of a stir amongst her male
colleagues.

There were several votes among her colleagues

before her position was approved.

Unfortunately,

she was

aware of the controversy surrounding her hire and wishes
that information had not been given to her at the time.
Although she had tenure,

she felt it was necessary to prove

her competence from day one.
At the time of her interview,

she had recently given

birth to a son and was coping with the stress of motherhood
and finding the right baby sitter.

She describes her

husband as a full partner in the domestic responsibilities.
While their lives are somewhat hectic,
happy.

she says she is very

She indicated a desire to enter an administrative

position to see what it was like to have an effect on the
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entire department.

However,

she wants the option of

returning to the classroom and her research.
to attain this goal
appointed to serve

She was able

soon after our interview and has been
for one year as the half-time Associate

Dean for Research and Graduate Studies at her university.
This position will provide her with the opportunity to see
if she prefers administration over full-time teaching.
Connie
Family photos adorned Connie's office,
conversations took place.

Twenty-three pages of

transcription resulted from the
a little over an hour,
the

where both our

first

interview that

lasted

and twenty-two pages resulted from

second hour-long interview.
Connie,

like Karen,

was born in the United States and

is the mother of a young child.
and science

in high school.

She always excelled in math

Her parents were working-class,

her father an auto mechanic and her mother,
later worked as a nurse's aid.

a homemaker who

While not educated

themselves,

they were supportive of their children's

education.

One of

four children,

attend graduate school.

she was the only one to

One of her sisters

college studying teaching and one

is now in

is a full-time homemaker.

Her younger brother also chose a career in engineering.
Connie realizes she
fortunate that
difficult

is unusually talented and feels

she was able to excel

for others.

in mathematics,

Although she saw herself as a
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an area
"nerd"

in high school because she was

so bright

in math,

she didn't

care what others thought.
She earned scholarships and continued on to college,
earning her B.S.
goal

at

that

in mathematics.

time but did well

She had no definite career

in school.

Her professors

urged her to continue on to graduate school and as
looked around for a possible major she became
operations research,

she

interested in

an area of applied mathematics that was

housed in the school of engineering at Midwest University,
where she earned her two graduate degrees
years.

in about

five

Her first job was at a private university in a

nearby state where she worked for five years.
husband,

She and her

who is seven years her junior and has a Ph.D.

mathematics,

in

sought academic positions at the same time and

were hired by different colleges at Midwest University.

She

feels very fortunate that they both were hired by the same
employer.

Like Karen,

her tenure status was approved prior

to her appointment at the university,

although not without

some resistance from some of her colleagues.
Like her colleagues who have families,

Connie

pressure of trying to balance her roles of wife,
university professor.

feels the

mother,

She envies men who are married to

women who stay home with their children because she,
some of the other women interviewed,

like

would like to spend

more time with her child while also feeling pressure to
spend many more hours at her job.
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Having earned tenure

and

before

starting a family eliminated a great deal of pressure

for her.
She hopes to have another child soon and is
considering asking her dean for time off to spend more time
with her children.

She stated she feels she is

position to ask for this leave,

in a good

to sort of test the system,

to push for a more humanistic approach at the university
that has not yet been structured around the needs of mothers
with growing families.
She knows very little about
worked in a university setting.
her current position,

however,

industry as she has always
Her plans are to remain in

that decision is dependent

upon her husband's ability to earn tenure
years.

in the next

She feels very fortunate to be where she

and though she and her husband often feel

five

is today

stretched,

they work together and share many responsibilities,

because
both are

able to accomplish their professional and personal goals.
Mary
Mary was an extremely pretty woman who spoke English
with a German accent.
prominent positions

Pictures of her two children had

in her office

in the engineering

building at Midwest University where our two interviews were
held.
office.

A large screen computer was also prominent

in her

Although she answered all of the questions,

she

sometimes seemed impatient with the line of questioning,
indicating that her status of a woman had very little to do
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with the

success of her career as an engineer.

Each

interview lasted a little over an hour and resulted in a
total of 46 pages of transcription.
humor in her conversations,

There was very little

she seemed very serious and to

the point.
Born in Germany,

Mary is

mother of two small children.

in her mid-thirties and is the
Her father was a teacher of

theology and her mother was an accountant
business.
Mary's

Although they could never really understand what

studies and job entailed,

of her career.

major goal accomplished,
soon start

earned her B.S

feels the relief of having that

she is very much aware of that

feeling the pressure of earning tenure.
in applied mathematics

completed her M.S.
Ph.D.

they were very supportive

She has just recently completed her

dissertation and while she

will

in the family

degree

She

in her native country,

in Operations Research and her

in Computers and Information Systems

of Business Administration.
master's degree

she

from the school

She completed an additional

in applied mathematics

from a university in

Germany.
While an undergraduate,

Mary participated in an

international exchange program and studied for two semesters
in the United States,

taking courses

engineering department.
who kept
When it

in the

industrial

She worked closely with an advisor

in touch with her when she returned to Germany.
came time to choose a master's program,
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she decided

to return to the U.S.

and continue working with her advisor.

She had also met her future husband in the U.S.,

stating,

"Things worked out professionally and personally quite
well."

Her husband is a theoretical mathematician.

After completing her doctoral program,
husband sought
positions

she and her

academic jobs and were able to locate

in nearby universities.

in the department of

She began her employment

Industrial Engineering/Management

Sciences at Midwest University in 1990.
job has pretty much met her expectations,

While her current
she

finds

she

underestimated the amount of time necessary for teaching.
She

stated she

feels herself going in many directions and

she underestimated that amount of

strain required to prepare

to teach two classes and spend time with students who can be
very demanding of her.

She has had no formal

training in

teaching other than her experience as a graduate student and
has had to figure out the best teaching approach on her own.
She has a baby sitter who comes to her home every day
and her oldest

son goes to a private home three days a week

for day care.

She tries hard to limit work to five days,

preserving weekends

for her family.

She worked on her

dissertation primarily in the evenings.
grow and become more active,

it

is

But as her children

increasingly difficult to

find the time and energy to concentrate on her work once her
kids are

in bed,

usually around 9:30 p.m.

She envies male

colleagues whose wives are not employed and feels
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she

is at

a definite disadvantage

in not having someone to take care

of domestic responsibilities,
career.

freeing up more time

for her

She has significantly limited her travel and does

not attend as many conferences as she
she does not

feels she should as

like to be away from her children.

Since her

work is theoretical and requires a computer rather than a
lab,

she has attempted to work at home.

However,

distractions are many and she has not been able to get
needed work accomplished.
Although she is certainly devoted to her career,
like the other mothers of young children,
if

she

is

sometimes wonders

spending too much time on her career and not

enough time with her children.
if

she,

She constantly asks herself

she has made the right decision.

Should she pursue a

full-time career or devote time to raising her children?
Although she

feels her children are well cared for,

she

wonders

if

she is missing out on important aspects of their

lives.

She acknowledges that while work can sometimes be

much more rewarding than dealing with two grouchy children,
being a parent

is the most

important role in her life.

Ann
Ann spoke with an accent,

but was very fluent

English and easy to understand.

Her office at University of

the Northeast was sparsely decorated except

for pictures of

her children and brightly colored pictures they had
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in

produced.
hour,

Only one interview was held and lasted about an

resulting in 16 pages of transcription.
Ann grew up in Israel,

the only child of an engineer.

Her father always practiced solving math problems with her.
Although he did not explicitly tell her to enter a
scientific

field,

her childhood.

it was one of those unquestioned facts of

She attended a special

school

where there was one-third female enrollment
science.

She

in her country

in computer

liked computer science more than she liked

pure mathematics and felt that job opportunities would be
greater for her in that

field.

However,

she also felt

that

career opportunities would be greater in an applied field
rather than a theoretical one and that

is why she pursued an

engineering career.
After she earned her bachelor's degree she worked for
a year as a programmer with a large company and eventually
became bored with the work.
child at
job,

She was pregnant with her first

the time and did not want to return to a boring

so quit and started on her master's degree.

She gave

birth to her second daughter while earning the degree and
continued on for a Ph.D.
mother of two,

and a Ph.D.

created significant
weren't enough hours

stress

Her responsibilities as a wife,
student

a

in computer science

in her life.

There simply

in the day for her to attend to her

domestic responsibilities as well as devote all the time
wanted or needed in the lab.

While her husband provided
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she

some assistance

for her,

she stated that more than 50

percent of the work was hers alone.
Her children are still young and she often feels guilty
about not being able to spend more time with them.
husband is a Ph.D.

student at the University of the

Northeast where she works.
caused her to miss

Her

She feels regret

important times

that her work

in her children's

lives

and thinks about having another child now and being able to
spend more time with that
is not

child.

She stated that

it

simply

fair to the children for parents to spend so much

time at

school and work.

consider not working,

However,

she said she would never

as her career is very important

to

her.
Ann thinks
husband,

it

is difficult to be successful,

and to be a parent.

to have a

She thinks one of the main

reasons her husband is pursuing his doctorate

is because she

has one and he does not want her to be more educated than he
is.

She concedes that

it probably is not

such a good

feeling for a man to be married to a woman with a doctorate
when he only has a master's degree.
Perhaps,
once

she

she wonders,

life will get a little easier

is granted tenure.

finishes his degree,

However,

when her husband

he will be seeking employment and it

is

uncertain if he will be able to find a position in the area
where they now live.

She

is concerned that

she might have

to leave her current position to accommodate his needs and
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states they will have to make some very tough decisions.
She hopes that
has put

if she must relocate that

the years that

she

into her current position will be taken into account

at her next position.
She plans to remain in academia because she can produce
new ideas and work with students while always
them.
lose

There
if

is also a great deal of

freedom that

she were to leave the university.

likes the

learning from

She very much

idea of being able to travel worldwide

pursue her scientific

she would

in order to

interests.

Ann fully intends to stay in the United States and
would not consider returning to her native country.
found it difficult to locate
environment.

She

friends

small

in her current

is Jewish and feels she has

common with many of her colleagues.

little

She lives

in San Francisco and Boston,

impossible.

In her country,

and long lasting,
in making close

in

in a very

town and there are few Jews living there.

reside

She has

Her friends

making visits almost

friendships are very intimate

and she and her family have had difficulty

friends

in an area where people are so

transient.
Single Women
Two single women participated in the study,
divorced,

one never married.

devoted to their careers,

one

Both spend a great many hours

and they each stated they

sometimes wondered if they lacked balance
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in their lives.

Joanne,

divorced,

a family.

talked about

someday wanting a husband and

Maria wonders if she would be able to share her

career with a child.

She

feels her ability to do her work

would be hampered by a family and at the same time,
that

fears

one day she might regret devoting all her energies

towards a career.
Joanne
Joanne was

interviewed in her large,

spacious office at

Midwestern University with a desk in the middle of the room.
Our first

interview lasted about

pages of transcription.
her office,

resulting in 25

The second interview,

produced 21 pages of transcription.

conversations were
and freely.

90 minutes,

She

also held in
Our

filled with humor as Joanne laughed often

seemed to be very pleased with her

accomplishments and as a new member of the faculty fully
aware of her special

status as a woman and a minority,

she

recounted some of the behaviors and attitudes of her co¬
workers resulting from her special
beliefs were apparent

status.

in the conversation,

Her feminist
and she was the

most outspoken of all the participants about

feminism and

discrimination against women and blacks.
Joanne

is the only African-American professor in the

school of engineering and the only woman professor in her
department at Midwest University.
suburbs of Washington,

D.

C.

She was raised in the

and felt
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lucky to have attended

an outstanding high school

that offered excellent

courses

in

advanced placement mathematics and science.
While in high school,

she participated in a special

program at a university sponsored by the National

Science

Foundation designed to encourage minority students to enter
scientific

fields.

Before attending the program,

understanding of engineering was that
with driving a train,

her

it had something to do

and she had difficulty understanding

why one would need to go to four years of college
to drive a train.
on her as

in order

This summer program had a profound affect

she learned about engineering careers,

returned to high school,

and she

taking as many math and science

courses as possible.
Joanne's parents were very supportive of her career
plans.

She

states that while she has a close relationship

with her father,
him.

she often finds she is

in competition with

When she talks to him on the phone they tell

each

other how busy they are and what they have accomplished and
this

competition bothers her.

She does not

competition from her mother.

feel that

Joanne's younger sister also

pursued an engineering degree.

She

fears that her sister,

who was only interested in earning money,

pursued an

engineering career in order to earn a high salary,
because she loves the

field.

not

She thinks her father

pressured her sister to enter engineering.
selected another career field entirely.

Ill

Her brother

Joanne's education was

subsidized by a large U.S.

corporation where she worked during the summer months.
earned her B.S.

degree

in electrical engineering in 1983,

her M.S.

in electrical engineering in 1984,

the

field in 1990.

same

a number of

An excellent

job offers while still

and had the opportunity to select
offers,

all unsolicited.

interest
gender,

that
but

She

She

is

and her Ph.D.

student,

in

she received

in her doctoral program
from several tempting

fully aware that

the

she received was because of her race and

is also very clear that

she

feels she

is highly

qualified and is as qualified as any other candidate.
While

she sees that she has had several advantages,

her

schooling was paid for by a program specifically for
minority engineering students,

she is very much aware that

she has had to overcome a number of obstacles that other
students have not had to overcome.
schooling,

her teachers did not expect her to be able to

compete with others
gender.

in her classes because of her race and

She had to deal with the negative attitudes and

actions of
racist

Throughout her

some male

instructors.

She has been subjected to

and sexist remarks throughout her studies.

She feels

very fortunate to have been able to make it to where
Because she

she

is.

is the only woman in her department and the

only African-American professor in the school of
engineering,

she

is highly visible and has been placed on a

number of committees.

She knows she is visible proof that
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the university has
being used as

a

showpiece.

"paraded around"
able

to get

that

it

a

by the

lot

of

the

engineering on

invited to
would not

administration.

mileage

first

out

have

of

considerable

She

that

students,
amount

talking with the
variety of

of

has

become

She

this

Joanne
dean of
she

to

and

knows
the

the

feels
the

has become

a role

that

her time.

not

that

she

the unofficial

is

taking up

advisor

a

Although Joanne

enjoys

she would rather work with a wide

and would like

an academic

to

see

other

faculty

in the private
as much control

career because when
sector,

would not

have

would do.

She

and become

involved in developing

did not

want

to work

of

research she

defense

bombs

or other

shared rather than considered highly

life
might

better
kill.

She

suited to

industry

where

is

better

type

in the

smart

realized she

She

knowledge

felt

over the

she

she

military systems.

confidential.

of

a number of
are

dean

been

school

attends

in her department
access

often

also has

status

is

involved with minority students.

chose

considered work

she

students,

students

Joanne

others

as

she was

she

otherwise.

finds

black

name bases,

that

attend.

Joanne

members

stated that

university and the

functions

for all

of

She

action program and

has worked to her advantage.

president

social

an affirmative

truly wanted to use

for people
Much of

her skills

rather than developing

her work has been
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an atmosphere

in making

something that

in developing

electronic enhancements to hearing aids.
business,

funded initially from a grant

Institute of Health,

and she

She has her own
from the National

is attempting to market

the

findings of her dissertation research.
Joanne

is a feminist and was

interested in a number of

issues concerning the status of women in engineering fields.
She was

surprised that

engineering do not

the women in the school of

interact more and that

concerned about women's
finds

the environment

issues.

To her disappointment,

somewhat unfriendly.

only common bond is the

few of them were

She

feels

their

fact that they are women.

Joanne's ex-husband was also in engineering.
that

she

She

found

they were competing too much with each other in their

careers.

As a single woman,

speculation among the people
marital

in her department

status and whether or not

She always
escort

she is very much aware of the

she

regarding her

is dating someone.

feels so much pressure to bring exactly the right

to the

social

functions of the university and often

simply attends them alone.
Joanne has been successful
$200,000

from the National

on her tenure

is

still

in securing a grant of

Science Foundation.

six years away,

aware of the pressure she

but

she

The decision
is very much

feels to obtain this goal,

especially since one of her colleagues was recently denied
tenure.
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Joanne would like to continue

in her academic career

while combining it with working in an agency dedicated to
increasing minority enrollment
that

sometimes she works

in the microwave,
hers

is

in engineering.

so hard,

she gets home,

and has no more energy left.

living the same

She

stated

puts a meal
A friend of

life at another university and they

often talk about how they hope that

there will be more to

their lives than devotion to their careers.
Maria
Maria was

interviewed in her rather small office

engineering building at Midwest University.

in the

A large screen

computer sat on her desk and little else decorated the
office.
accent,
the

Maria spoke very quickly and with a distinct
often making it difficult to understand her during

interview.

sense of humor,

She had a great deal of energy and a strong
laughing frequently during the

often at herself.

interview,

She seemed eager to participate

in the

study and our almost three hours of conversation resulted in
over 40 pages of
was

transcription.

Some of our first

interview

lost as the tape ran out during our conversation.
Maria was born in Mexico where her father held a

prestigious job in the government.
excellent

student and had an affinity for math.

first went
courses,
minute,

She was always an
When she

to the university to register for undergraduate

she planned to study philosophy.

At the

she switched her major to physics because
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last
she knew

she could excel
school.

in this area due to her success

She attended the

first day of her physics class and

was given a problem to solve.
level,

the

She performed at

simply didn't

instruction.

She

felt

the instructor

like the method she used to solve the equation

which was different than his.

She received an A for the

course and did not attend any more classes.
she

such a high

instructor told her she did not have to attend

the rest of the year's

this,

in high

felt

she

Because of

lacked sufficient background for later

study.
Since the study of physics and mathematics was very new
at

the universities

in all of Latin America,

Maria

encountered very little discrimination due to her gender
while in undergraduate school.

It was easy for her to get

into the program and she was treated well.
experience

However,

in England where she attended graduate

very different.
long tradition of

She thinks that because there
science

in Europe that

it

graduate
she was

school,

physics program.

school was

is such a

is now difficult

for women to enter such a male-dominated area.
only woman in her Ph.D.

her

She was the

Before going to

she never imagined that any one would think

less capable simply because she is female.

encountered a number of discriminatory comments
instructors and colleagues.
acclimating herself

from

She had some difficulty

into this new culture.

English with a heavy accent,

She

explaining that
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She speaks
language is

difficult

for her.

She was overwhelmed with culture

her first year at graduate school.

Because of this,

not very productive her first year.

shock
she was

During her second year,

she managed to accomplish a great deal and decided to focus
on analytical

science.

She had considerable difficulty

writing her dissertation in English rather than Spanish.
She was more than ready to leave England when she completed
her work there.
Upon receiving her Ph.D.

at age 26,

return to her country to work,

she had hoped to

but there was little

opportunity due to a poor economy and a lack of
infrastructure to support the kind of research she was
interested in pursuing.
country,

she

Because of the situation in her

feels the talents of a whole generation were

lost to her country where they were greatly needed.
Scholars

simply went elsewhere to study as there was

considerably more opportunity for them in wealthier nations.
She appreciates the opportunity to work in the United States
and felt very little discrimination upon her arrival.
Because there is
in the U.S.
world,

such a strong support

system for scientists

and such a diversity throughout the academic

she has been very happy in the states.

Her first

job was as a guest

laboratory near Washington,

D.

C.

scientist

in a government

She took this

job,

planning to stay just one year so she could gain practical
experience that would be useful
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for work in her country.

She worked very closely with a very famous
working with block polymers.

scientist,

She completed 18 months there

and was preparing to return to Mexico when the

faculty

position at Midwest University became available and she was
highly recommended for the position by her colleague.
was

so impressed by the university that

She

she accepted the

position when it was offered and changed her plans to return
to Mexico.
Although she had some ambition to work in the physics
department

rather than in engineering,

in her career that
physicists.

she would not be happy working with

She finds them to be a group of men with strong

egos who are very competitive.
the

she realized early on

She thought that

those

in

field were too aggressive and decided that engineering

was a much more comfortable department
She was very successful

for her.

in getting funding from the

National Science Foundation and elsewhere and,
work is done on a computer and not
laboratory,
name was
There was

money was not

because her

in an expensive

so much of a concern for her.

Her

submitted one year early for tenure approval.
some difficulty in getting tenure because her

student evaluations were not

strong.

She felt

that

some of

the negative comments on her evaluations were due to the
fact

that her accent

is so heavy and the students become

irritated as a result.
somewhat

shaky,

When approval of her tenure

looked

she was able to muster the necessary support
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and it was approved.

She stated that

worried about getting tenure as

she was never really

she felt her work warranted

it.
Learning to be a good teacher was difficult at

first.

She really did not know how to teach when she started and
had to learn it all by herself.
her own instructors

She did not want to mimic

in graduate school as they simply stood

up in class and read from the book,
what

the

the students copying

instructor read or wrote on the blackboard.

advisor once told her to find the smartest
class and teach to him,
entirely.

in the

forgetting about the other students

She attended an elitist university and the basic

belief among faculty was that
keep up with the best
Because

student

Her

if the other students

students,

they should be

she was trained in this model,

breaking away from it,

although she

her style to better work with all
her work was theoretical,
a lab situation at

first.

couldn't

ignored.

she has difficulty

is trying hard to change

students.

Since all of

she felt very unsure of herself

in

She relied heavily on her lab

assistants but now feels more at ease

in a laboratory

setting.
Maria stated she often gets tired of the sexist
remarks made by her colleagues.

Because she

herself and defends her positions,
too aggressive.

is sure of

male colleagues think her

She feels there is a misogynist attitude

among her male colleagues and often hears comments men make

119

about other women and how incompetent
her colleagues

they are.

She also feels that

are pleased with her many successes.

But

for her to get published,

overcome significant barriers not
Maria often hears the
When she

all

how terrible

it

loud ticking of her biological

She sometimes emerges

looks at herself
almost

she will

sitting in front

catching sleep only when necessary,

she looks,

is more

faced by men.

is working on developing a theory,

track of time.

work sessions,

that

she

and she has had to

sometimes work around the clock for days,
of her computer,

they

she believes

has to try a lot harder than her male peers,

clock.

feels

support her personally and she has never been

directly discriminated against.

difficult

She

from these

losing
intense

in the mirror and realizes
"like an animal".

periods can be very lonely for her,

but

These work

she requires

intense

concentration for her theoretical analyses and she loves
what

she does.

would fit

However,

into this picture.

relationships with men,
marriage.

she wonders how a husband and child
Although she has been in

she has not

She often wonders

if

seriously considered

she will one day regret

that

she did not marry and have children.
Although from very different backgrounds and life
experiences,

all of these women share a deep desire to make

significant contributions in their chosen fields and to
fully participate in all aspects of their academic careers.
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While acknowledging that
have

in some

some advantages as well

instances,

their gender may

as disadvantages,

most of the

women simply did their jobs as engineering faculty,
minimizing the role that gender plays
are

in their lives.

first and foremost academicians--teachers and

researchers,

devoted to going about

busy lives.

Highly intelligent and determined,

their work and balancing

participants realize they are unusual
ambitions,

and interests.

they have differences,

in their abilities,

but the one common thread was their
job they could do while

balancing their jobs with their husbands,
some cases,

social

significant

the

They have as many similarities as

determination to do the best

the

They

lives.

The

children,

and in

following chapter describes

findings of the study.
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CHAPTER

4

FINDINGS
The significant
this chapter.

selected their nontraditional

section.

careers and

significant roles played by their fathers

their career choices.
participants

study are discussed in

The first area describes the reasons why

the participants
includes the

findings of the

in

A discussion of the reasons why the

selected academic careers

is

included in this

The third area of discussion is the role of

classroom teacher and the lack of

formal preparation the

participants received in this aspect of their jobs.

While

obtaining research funding is an area the participants
seemed to know a lot about,
dollars

the process of locating research

is not always a pleasant one,

and the participants'

concerns about this critical area are discussed,

as are

their future career goals.
One

finding is that nontraditional marriages accompany

the nontraditional careers of the participants.

All of the

married women have husbands who are also academicians and
the manner in which very busy families manage their lives
discussed in this

is

section.

Another area discussed in this chapter is the behavior
of

individuals who are one among many.

known as tokens,

tend to exhibit

These

individuals,

certain behaviors because

of their minority status and a discussion of this behavior
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is
are

included.

Because women who are

in the minority and who

in nontraditional careers can often be the targets of

sexual harassment,
Participants'

findings on this topic are

attitudes on the importance of

included.
same-sex role

models are discussed as well as their perceptions on the
importance of their status as possible role models
female

students.

Information on how the participants view

their treatment by male students
Finally,

for their

is provided.

in order to better understand why so few women

pursue academic careers

in engineering,

participants were

asked to comment on why others have not

followed the same

career path as they have.

Their responses to this

important

question conclude this chapter.

Reasons

for Nontraditional

Career Choices

Research by Almquist and Angrist
are

(1970)

about women who

strongly career oriented and who choose nontraditional

careers describes two possible theories to explain why women
selected their unusual
advocated most
the

careers.

The

"deviance"

strongly by Alice Rossi

in 1967,

hypothesis,
argues that

strongly career-oriented woman who chooses a

nontraditional occupation is the product of social
experiences that
peers.

Rossi

set her apart

from her more conventional

found a negative relationship between high

career role salience and high family role salience.

The

more nontraditional the career field chosen and the more
advanced the degree

sought,

the
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less

likely the women were

to report enjoying homemaking activities or to anticipate
the prospect of child care activities.

Rossi reports that

the career salient women are more likely to turn away from
intimacy and an environment that is highly peopled and turn
toward the world of ideas,
manipulation of things,

solitary pursuits,

and the

and to experience less personal

relationships with others.

The deviance hypothesis predicts

that college women who choose nontraditional occupations and
who have a strong career orientation:
attachments to parents;

(2)

school and college years;

(1)

have less positive

have fewer dates during high

(3)

are less involved in groups

and extra-curricular activities;

and

(4)

have more masculine

work values when compared to less career-oriented women who
choose more traditional female careers.

These findings were

most highly correlated to women engineers,
physicians,

scientists,

and lawyers--women who have many years of

education and whose careers come first.
The

"enrichment" hypothesis argues that the

nontraditional career chooser is not so much a deviant from
the traditional feminine role as she is the product of
enriching experiences which lead to a less stereotyped and
broader conception of the female role.

While she does not

reject the traditional duties of an adult woman,

she sees

these as augmented by work as an important feature of her
adult life.

This research shows that women who choose

nontraditional careers were much more likely to be products
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of enriched environments.
nontraditional

Almquist and Angrist argue that

career-oriented women have been more

influenced by individuals

in professions,

their teachers and

professors who were role models who embodied occupational
values

to which the women related,

than by their families.

They are also more apt to have working mothers and to have
had more work experience themselves than young women in more
traditional occupations.
The research done by Almquist and Angrist
little support

(1970)

showed

for the deviance theory and confirmed the

enrichment hypothesis.

Their results

show a strong positive

correlation between maternal employment and the life-style
choices of the students
selecting nontraditional

in their study.

Young women

careers more often had mothers who

worked and fathers who did not object to their mothers'
employment.

The authors conclude that

these girls had the

opportunity to see their mothers successfully combine
careers and domestic duties.

Their study also confirms that

young women who were career oriented and who were

in

atypical careers had been significantly influenced by
college professors or persons
selected.
atypical

in the occupation they had

Girls who were career oriented and who chose
careers also had more part-time jobs than more

traditional girls.

The authors conclude that

it

is

important to eliminate the highly charged label of
"deviance"

that has

such a negative connotation and to view
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the enrichment theory as an extension of the deviance
theory.

Broader experiences

in young women's environments

through exposure to a wide variety of role models,
career-oriented mothers or professional women,
unusual
be

situation for socialization.

less typical,

such as

represent an

While the unusual may

to use the term deviance connotes

maladjustment rather than simply a different experience than
the majority of girls.
It

is

important

conducted in the

to note that these

1970's or earlier--prior to the women's

liberation movement and the great
work force

studies were

influx of women into the

in a far wider variety of careers than ever

before.

Despite the fact

that more and more women are

working,

many careers remain traditionally male-dominated,

and certainly engineering is one of those careers.
despite the

fact that

some of the data in the deviance and

enrichment hypotheses may seem dated,
to determine what

So,

it

is

still

important

factors may positively affect women who

wish to pursue male-dominated careers.
The data found in this

study support the enrichment

theory over the deviance theory.

There was no indication

from any of the women that they in any way rejected their
traditional

roles as wives or mothers.

In fact,

the women

seemed to embrace their careers and family responsibilities
with equal energy,
reject

either role,

commitment,

and concern.

Rather than

they were able to successfully combine
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both roles,

although they were

involved in a well managed

juggling act of maintaining demanding careers and busy
households.
Marianne,

Two of the older women interviewed,

Jane and

reflected their times by opting to remain at home

while their children were younger,

but were very successful

in resuming their careers once their children were
school.

Betty,

divorced with two children,

graduate education,
raise her children.
mothers of

remarried,
Ann,

and did not

Karen,

Connie,

in

continued her
stay at home to

and Maria are

small children and Li was an expectant mother and

while their families are very important
their careers.

Joanne,

to them,

who is divorced,

to one day be married again,

so are

indicated a desire

and Maria was struggling with

her decision not to marry and bear children and voiced
concern that
might

if

she devoted herself

some day regret her decision.

solely to her career she
None of the women

indicated any rejection of the role of mother or wife,

but

simply wondered how they could accomplish everything that
needed to be done in any given day.
When talking about combining a career and the role of
mother,

Karen stated that

since she became a mother:

I don't think my drive has changed,
still want to succeed.
research.

And what

anxiety level

I

I

I

still want to do good

think it means

sometimes

because

is that

the

is pretty high because

do want to spend time at home with my son and
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I

watch him grow.

I

also know that

I

can't give

this up.
Betty talks about how she tries to accomplish all
she wants

in her life:

I need to sleep at night,
best researcher there
the best

is

yet

I'm trying to be the

in the world,

teacher in the world,

far as

the best mother in

It's

frustrated,

you end up angry...All you can do is

try,

impossible.

as

the world.

not

that

You end up

but you can't really do everything...And I'm
succeeding and it's

leading me to real,

real

frustration.
Mary sometimes worries that

she doesn't

spend enough

time with her children:
Oh,

that has always been an issue.

day one

it has been an issue while

student.

But there

is an issue,

I mean,
I was a

and there

probably will

always be.

ask yourself,

do I make the right decision?

handle this right?
them,

and uh,

rewards,

I mean you constantly

Do I

Do

I

spend enough time with

you make adjustments...Work has

hopefully it was rewards

everybody.

from

But

I

think the most

for,

you know,

important or the

most rewarding job is really to raise your
children and that's why it
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sometimes

is

so hard

for me to make the decision to leave them to come
here.
Connie echoed some of these same concerns as

she

spoke

of her young son:
It was real hard at
strangely enough.
feel

like

and his

first,

and it's not guilt,

I'm glad it's not guilt...but

I'm missing him.

I miss so much of him

life during the working week.

I get,

at

most,

an hour in the morning and then maybe two

hours

in the evening which is

and,
bed.

you know,
So,

I

don't

feeding and bathing

a little bit of playing and then to

still

time with him,

I

feel that

that

I don't get enough

it's me who misses out.

feel guilty because

I

I don't think that he,

I

really believe that he's going to be doing fine.
That

this

is not bad for him,

so I

just

feel

selfishly hurt by it all.
As these quotes
their feminine roles,

indicate,

these women have not rejected

but are simply expanding them to

include both career and family,
that

though there

is

some concern

they might be missing out because they do not

enough time with their children.
had it

to do over again if

spend

Only Ann wondered if

she

she would have pursued both a

career and motherhood as she feels she has missed much of
her children's growing years.
did not work,

But

she also said that

she might wish she had and stated that
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if

she

there

is a tradeoff.
tenure that

She expressed hope that once

she wouldn't

feel

she received

such a strong pressure to

publish and would be able to devote more time to her
children.
The younger women,
were not

that different

in school during the

from other women of their generation

who participated fully in the
were unusual

60's and 70's,

labor market.

These women

in that they were earning Ph.D.s

dominated careers.

However,

in male-

by choosing this career path,

it did not mean they had to reject a traditional
motherhood in order to do so.
choice

for any of them.

leave their homes

It was not an either/or

It could be argued that women who

for a job all day rather than stay home

with children are rejecting their traditional
all,

role of

they have rejected the role of

roles.

After

full-time mother.

An

argument that might better apply to the women in this study
is that they have redefined their traditional
are engineers as well as mothers.
roles to include both activities,

roles and they

They have expanded their
rejecting neither.

Balancing their many roles and trying to succeed in
meeting the demands
energy.

No role took precedence over another,

neglected.
be

in their lives required a great deal of

There was

little time to relax.

long days of hard work,

their lives,

it

no role

There seemed to

and while they were happy in

seemed that most minutes of the day were

filled with either work or family responsibilities--for the
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women and their husbands.

They talked of spending as much

time as they could possibly arrange to be with their
children.
Consistent with the enrichment

theory is that women who

enter nontraditional careers receive considerable
from their parents.

support

Both mothers and fathers of

nontraditional girls have high expectations

for their

daughters and provide them with needed support.
true of the women in the study.

This was

Although the enrichment

theory indicates that nontraditional women were more likely
to see their mothers as role models,

in this study,

what was

most apparent was the special relationship the participants
had with their fathers.
outside the home,
role

While most had mothers who worked

their fathers played a more significant

in their daughters'

career choices.

Of the women interviewed,
that

it

is

interesting to note

five had fathers who had studied engineering or science

or had planned to do so but were unable to realize their
dreams.

Mothers of all of the women either worked at home

or pursued teaching or other traditionally female careers.
Ann's

father was an engineer and she,

She received subtle messages
she said,

"he told me,

from her dad.

an only child.
"All my life,"

'let's practice math'."

developed an early interest

in mathematics,

area and pursued a career in engineering.

She

excelled in that
Li's

father was

also an engineer and worked as a building contractor.

131

Education was highly valued in her family and her two older
brothers pursued engineering degrees.
hoped to earn a scientific degree

he

switched to a

hoping to attend medical

goal he never achieved.
medical

father had

in college but because he

had difficulty with the required math,
major in public health,

Joanne's

Because he

school,

is African-American and

schools operated on a racial quota system,

not accepted into medical

a

he was

school and was advised to apply

for acceptance at predominantly black institutions.
he did not pursue his medical career.

Thus,

Joanne's younger

sister pursued a degree in chemical engineering.
Karen's
engineering,

father had dreams of pursuing a degree in
hoping to be an aeronautical engineer.

He

enrolled in an engineering school,

but due to the depression

of

and return home to work

1929,

in the

had to drop out of

family grocery store.

college,

school

Although he returned to

he was unable to get back into the school of

engineering and eventually opened his own television repair
business.

He maintained his

passing this

interest

in aeronautics,

interest on to his daughter who had the dream

of becoming the first woman astronaut.
Marianne's

father was trained as an engineer in Europe,

had a great admiration for science and was very supportive
of her pursuing a scientific career.

She states:

I was very good in math and science

in high school

and he was always very proud of that,
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he

liked

that and when I decided to take honors physics at
[the university]
a great

idea.

he thought

So,

it was wonderful,

what

he was always very supportive

of that.
What about your Mom?
Not

so much...she wanted me to be an artist.

Although she

followed a scientific career,

delight of her father,
Marianne was

much to the

at the time of the interview,

seriously considering changing careers

in order

to study painting.
Betty's
doctorate at

father was a sociologist,

who pursed a

the University of California,

completed the degree.

although he never

While her parents were very strict

and she was not allowed to date or socialize much,

she says

her parents never taught her that there would be limits to
her life.

If she simply worked hard enough,

could achieve anything.

they said,

she

While she acknowledges that this

teaching may have had an impact on her desire to achieve,
may have also hurt as now she realizes there are limits
life and sometimes
that reality.

it

in

she has a difficult time dealing with

She often bites off more than she can

possibly chew which can be frustrating for her.
Connie's parents did not attend college but they
encouraged her education.
an engineering degree.

Her younger brother also pursued

Connie states that her parents were

always very proud of her and always praised her for doing
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well

in school.

shop,

When townspeople stopped by his auto repair

her father was proud to report her accomplishments.

Although they could not provide the needed financial
and she

supported herself through scholarships,

aware of their emotional
Jane's father,

she was very

support.

a manager of an office

furniture

always expected that his daughter would achieve.
she
well

says,

"It was kind of a silent given"

in school.

her and she
the point of

intellectual
The

that

store,

In fact,

she would do

Her father was always very supportive of

stated,

"He bragged about my accomplishments to

intense boredom."

difference that

support

She adds,

"It made a great

I was always encouraged in all

these great

achievements."

influence of the women's

fathers

in their lives was

substantial and all of the women noted that their fathers'
encouragement,
science,

their interest

in engineering,

mathematics,

or mechanical work played a significant role in

shaping their career choices.

For some of the

fathers,

seemed that their daughters were able to fulfill
unmet career dreams.

Karen's

it

their own

father wanted to be an

engineer but was unable to complete his engineering degree.
Karen seemed very much aware of the goal
life and she became the engineer,
encouragement on his part.
trips to the science museum,
transmitted to her.

As

in her father's

with significant

she talked about their weekly

his love of

science was

Sons often follow in the
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footsteps of

their fathers but
interest,

if sons are not there or do not have the

now that more opportunity is available

daughters to pursue nontraditional

careers,

for

fathers,

and

eventually mothers can pass their dreams on to their
daughters as well as their sons.

One message that was very

clear in this study was that the women participants rejected
the traditional notion that they were
inferior to males.
parents,

intellectually

They received messages,

often from their

that they were as competent as males and were

way inferior academically.

in no

They were never told that they

might be limited to choosing only traditional

careers or to

becoming housewives.
Betty stated that
difference

"...while

I was growing up,

I

saw no

in the work that men did and women did...And my

parents never taught me that

I had any limits..."

Karen

feels her experience in a girl's Catholic school reinforced
her belief that girls were as capable as boys and she
appreciated the fact that the nuns were excellent role
models

for her.

Jane's

love of airplanes was nurtured by

her parents who encouraged her to enter an engineering
program.
barriers

Maria mentioned that

for women in math and science since these were

relatively new areas
country.

she was not aware of any

for men and women in her Latin American

She states that

there was

"...absolutely no effort

from anyone to show you that you have less than,
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in

particular,

men."

She continues,

"I never felt it was a

handicap for me being a woman."
These statements were offered as explanations for their
achievements.

They seemed very much aware that other women

had not received these messages and they were exceptional
because they were given encouragement that other females did
not receive.

Had they not had this exceptional upbringing,

they would have limited their possibilities.

They were

aware they escaped the usual limitations that family,
schools,

and society place on girls that result in their

more limited career and educational expectations.
Some of the women indicated that they fully realized
that they were special as children and as adults.

Karen

described her background in this way:
Lately I have been thinking that in a sense I am
privileged.

I mean,

I grew up in an environment

that I kind of thought as lower middle class and
yet when I look at the opportunities that I have
had through my life,

what it said to me was that

those opportunities are available in spite of the
social economic group in which we belonged.

And I

know now my son will have a lot of opportunities
as well.
When asked if she thought she had achieved something
special,

Joanne said yes,

but she gets this feeling more

136

from the reaction of other people when she tells them what
she does than she does from within herself.
Other factors that differentiate the deviance
hypothesis and the enrichment hypothesis include young
women's dating behaviors,
activities,

involvement in extra-curricular

and the number of jobs they had as young women

were not sufficiently explored in the interviews.
influence of role models,

The

a factor that points to

consistency with the enrichment theory,

is discussed in a

later section.

Academic Careers
The participants were asked why they chose academic
careers over jobs in industry and two findings were very
apparent.

First,

academic setting.
flexibility,

they wanted the freedom offered them by an
The university offered them considerable

giving them some control over their daily and

annual work schedules.

Secondly,

they had the opportunity

to pursue the type of research they wanted to pursue.
were not interested in profit,
meeting rigid schedules,

in defense contracts,

or pleasing the customer.

the women in Ladd & Lipsett's study

(1976)

they preferred teaching over research,

They
in

Unlike

who indicated

the participants in

this study indicated they enjoyed the opportunity to pursue
research as well as to interact with and teach students.
While some women indicated that research was their first
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love,

for most,

research that

it

the

combination of

attracted them to

Certainly the
shorter hours

was

found

Most

of

the women talked about

done

at

home,

to

corporations,

funding
that

to

were

not

their

freedom provided the
a week,

the

but

them

industry.
work

to be

solicit

and their research.
the pressure

freedom to work
it

in

having to

One participant

fortunately

offer

unproductive visits

frustration of
students

setting.

long hours,

tenured talked about

funding and to publish.

days

in careers

spent with students,

and the

finance

the university

university setting did not

than would be

time

teaching and

24

was work

to obtain

joked that
hours

a

that

Those

academic

day,

she

seven

enjoyed

and found rewarding.
Betty talks

about

And

I

know what

I'm

sure

don't

her

love
it

is

research:

about

even piddling,

before,

kind of

is

it.

And

describe

it's

just

it,

that

confirmed what

that

I

wanted to

find out

what

that

a well,

trying to do

you're

it's,

I

don't

always

and

find out

about

things
chose

you're

I've

found
my life,

I

wanted

the way they are.

the university environment
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it,

know how to

nature.

I

industry environment.

ever known

known all

explained why she

than

doing

something that

I've

makes

no one's

Joanne
like

research,

everybody in research discovers

something,

to

of

an academic
a

lot

career:

better

[A corporation]

is

no

longer a place where you can really do the kinds
of things you want
embark on it,

to do.

Everything,

you have to make a proposal

it's going to make money...I
student

before you

interaction,

like the

for how

idea of

I really enjoy teaching.

I

like the total picture the university environment
offers--research,

freedom,

student

interaction--

all of the other factors.
Ann echoes this view as

she explained why she chose

academia:
Because

I

like research and I don't really like to

be told what

I'm supposed to do.

to choose our subjects.
you get

I

We have

freedom

think it's nice because

to produce new ideas working with

students.

If you are working with students,

learn from them,

you

you have pretty much freedom of

designing your own life.

If

I have colleagues

Italy,

I

them.

This you cannot do in industry.

in

can go for a couple of weeks to work with

Karen chose academia because in industry,

"...one

doesn't have much of a say in what kind of research one
does."

Li's objection to working in industry where she was

employed prior to the university was

in a corporation she

was required to manage both production as well as research
projects and she was not much interested in the bottom line,
in making a profit.

Connie chose a job in academia simply
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because after attending graduate school,
most

it was what was the

familiar to her and she didn't know what her life would

be like

if

colleagues,

she chose a non-academic career.

Like her

Mary enjoys the opportunity to combine teaching

with research.

Another woman stated that the advantage of a

university job was that one had the opportunity to define
one's own job,

unlike jobs

in industry that were pretty much

defined for you.
Not one of the women interviewed stated they would
rather have a position that required only teaching.
Obviously,

since these professors were

in positions at

research universities that required extensive research,

it

would have been unlikely that they would have

indicated that

research was not

if,

important to them.

However,

as the

research indicated that more women enjoy teaching over
research and qualitative over quantitative work,

these data

point out how very unusual these women in the study are and
perhaps

is one of

several reasons why there are so few women

in similar positions.

Perhaps by better cultivating the

familiarity in and the love of research in high school
undergraduate women,

and

more would chose careers that offered

them the opportunity to do their own research.

Classroom Teaching
The women in this study were asked about how they
learned to be classroom teachers and what was apparent

in

their responses was that although teaching was an important
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part of their job responsibilities,
training in the art of teaching.
themselves on those

they received little

Primarily,

they modeled

instructors who taught them.

the women had been able to receive assistance

from their

universities to enhance their teaching skills.
apparent

A few of

It

from the women themselves and from what

about their universities that

seemed

they said

it was the content

that was

important

in their teaching rather than the method.

important

for them that they be able to impart

to their students,

information

intent on depositing a wealth of

information in the heads of students.
effective teachers,

it was

information,

learning process and what

Therefore,

to be

important to have complete

understanding of the subject matter,
Teachers provide

It was

not of the

they are

is most

students.

in charge of the

important

is to find

enough time to deposit the knowledge into the minds of the
students.
Li echoes this teaching model
One thing I

in her statement:

find hard is making our curriculum,

is very tight and we have to fit
things

in our curriculum.

that kind of
students

in all these

Sometimes when you do

interaction thing,

for the answers,

it

that

when you ask
is time consuming

and you don't have time to cover what you have to
cover.
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Because they had had so little formal
teaching methods,

training in

some of the women voiced concerns about

their own teaching abilities.

Says Joanne about herself:

I don't think I'm a great

teacher.

Uh,

I'm doing a good job in the classroom,
large.

think

by and

There were times when I walked out of a

lecture and thought,

this

do this to them...But
I

I

thought

is terrible,

I

shouldn't

there were other times when

it was going pretty well.

Karen said that her greatest
career was that

fear when starting her

she would not be a good classroom teacher

but now she describes teaching as

fun.

She had done very

little actual teaching while in graduate school,
primarily coordinated work in the labs.
the opportunity to lecture
"pretty scared"
class every day.
teach.
that
she

She

she

She had never had

in a classroom setting and was

about the prospect of appearing before a
She says

she was never taught how to

simply tried to copy the methods of

she had enjoyed as a student.

instructors

When asked what

it was

liked about teaching she replied:
Oh,

I

think down deep inside

ballerina or a star of
something like that.

I wanted to be a

some Broadway musical or
And there is this

entertainment aspect of

it...And it's a fantastic

feeling that you've given a good lecture.
that when I get back after lecturing,
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I

find

it takes a

good half an hour to forty-five minutes to get
back to normal because all of the adrenaline gets
pumped.
Feedback is extremely important to her in the teaching
process.

If

she

is unable to establish a rapport with her

class quickly at the beginning of the class and if
doesn't get

feedback,

It's essential

it becomes a very painful process.

for her to interact with her students,

them to ask questions.

for

Early on in her current position,

she had difficulty connecting with students
courses.

she

There was very little response

in one of her

from the class

whenever she asked a question and she became very
frustrated.
herself

She would lie in bed in the morning and tell

she didn't want

to go to the class,

because there

was absolutely no feedback from her students.
say to the
answer,

I

Mary,

students,
just want

"I don't care

She wanted to

if you give me the right

to know if you're alive!"

who is not tenured,

realizes that

she

underestimated the amount of effort required to teach.
Dealing with students takes a great deal of her time,

plus

preparing for two classes and trying to complete her
research.

She

stated she had very little teaching

experience prior to her present position and she
relatively unprepared for this aspect of her job.
taught a math course while a TA.
for new teachers but

felt
She

There was an orientation

it conflicted with her schedule,
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and

since

she was unable to attend,

she received no formal

training at all.
Connie

said her university offered some teaching

seminars which she attended when she
employment there.

started her

She enjoyed the opportunity to interact

with other faculty.
that

first

The basic problem,

she believes,

is

the university simply doesn't place a high value on

teaching.

She explained:

No one realizes that there's this dilemma,
problem,

that

this

the teaching isn't very good and

that the reward system isn't geared towards
teaching but to research... There

is a push toward

making the teaching a part of the evaluation for
tenure much more

important.

Karen hopes that

in the process of teaching her

students the vast amount of necessary information,

that

she

is also teaching them how to think and she struggles with
trying to get away from the old model of

information giving

and towards helping her students towards

skills

thinking.
explains,

"Teaching is a real missed concept,"
"because

in critical
she

I wasn't even a teaching assistant when I

was a graduate student."
Some of the participants

in the study complained about

the responsibility of teaching undergraduate
took a great deal of their time.

students who

Faculty are always under

pressure to conduct research and undergraduate

144

students do

not assist

them in doing research or in publishing.

and Joanne,

Mary

the two women who had been teaching for the

shortest time periods,

indicated they felt the pressure of

spending too much of their precious time with students.
More experienced tenured faculty who had been at their jobs
a longer time

indicated less willingness to give unlimited

time to students.

Connie explains that

teaching graduate

students supplements her own work while teaching
undergraduate
indicated that

students takes away from her research.

She

it has been necessary for her to limit

spent with students.

"I don't give the

time

students all my time

the way some people tend to...You just have to limit

it,"

she explained.
Maria voiced concern over how she felt about her role
as a teacher.

She said she

undergraduates because,
learn,

felt discouraged about

she says,

teaching

"These people might not

might not do anything afterwards.

I probably should

just educate people that have a chance to go on and I'd have
better students,

which is the minority."

While several of the other faculty mentioned that
felt that

it was absolutely essential

to also be researchers

so that

knowledge to the classroom,
detracts

they

for them as teachers

they could bring new

Maria feels that

teaching

from her research and unlike the younger teachers

is able to put

students on hold while

theoretical analyses.

she works on her

Her work is very compartmentalized
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and she

finds

it difficult

to disconnect quickly when she's

teaching or when she's doing research.
her to do research is when she's not
times

she's doing research,

She admits

The best

teaching.

she hides

time

for

During the

from her students.

she pays very little attention to their projects

for several weeks at a time so she can work at her
theoretical research with little distraction.
Over the past

several years there has been considerable

criticism that the quality of undergraduate teaching at
research universities

is low.

Critics have complained that

teaching assistants with little experience and often limited
language skills are teaching too large classes
format.

in a lecture

While some universities have tried to emphasize the

importance of teaching with more of a balance of teaching
and research,

there was little evidence that

this was

occurring at either of the research universities
study.

in this

While seminars were available to enhance teaching

skills at both locations,

there seemed to be little,

administrative emphasis on participation by faculty.
the reward system is clearly to obtain grant
produce results by doing research,
will

if any,
Since

funding and to

teaching undergraduates

continue to remain a low priority with these

faculty.

Research Funding
With increased research budget cuts
over the past
research,

in Washington,

several years and diminishing resources

D.C.

for

particularly from the National Science Foundation
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and other primary funding agencies
engineering,

the respondents voiced frustration over

attempting to secure adequate
While

for research in

funding for their projects.

some were extremely successful

others were less
success,

so.

in obtaining money,

No matter what had been their previous

continued funding was not always guaranteed.

And

frustration was voiced that writing grants and managing them
took up time they would rather spend in actually doing the
research.
Most of the women interviewed expressed dislike
this necessary portion of

for

their jobs and for the pressure

and responsibility they felt to finance their students'
their own research.

The women who had fairly large research

groups under them especially felt
maintaining funding levels.

the pressure of

Li describes the pressure she

feels this way:
There

is a lot of pressure and I

still have to

work hard because there are other students that
are doing the research with me that

I have to get

grants to pay them and so I have this
responsibility that

I have to get my research

published and pay the students.
students has a family of

One of the

four to feed and I have

to pay and so it's that kind of pressure.
Jane,

and

a professor who had taught

for several years,

stated that of all of the parts of her job,
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she dislikes

writing grants the most.
writing,

She exclaimed,

"I hate proposal

I guess that's down at the bottom of the pits."

She describes her early years:
I got a grant and I was doing research and trying
to build up a research group.

It was very hard

because when faculty come they have a start-up
package and this can be very substantial,

running

up to the hundreds of thousands and so many years
of student

support and it

costs now about

$35,000

a year to support a student with tuition and I got
nothing.

So I

just had to beg,

and build up the equipment.

borrow,

and steal

So people were

helpful and it was a struggle...I was up to about
10 or 12 graduate students,

supporting all

a lot of mouths to feed...When I
student,
We are,

I

feel

like

a little entrepreneur and

we're expected to bring,

awful

sign on a

I'm signing adoption papers.

each one of us,

we average about

well,

in our department,

$350,000 a year and that's an

lot of money to cough up,

somehow,

especially in these days of very tight
Marianne,
substantial

like Jane,

funding.

has had experience

supporting

research groups and describes the

dissatisfaction she feels
I guess

those,

in her work:

it's a little bit

like the more you

progress you become more and more of a manager and
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it's not the
I

same as doing the work yourself.

So

could certainly go into the lab and do the work

myself,

and I would be like a graduate

would be happy doing that,
is a full-time
grants,

job.

student.

I

but a graduate student

So who's going to write the

who's going to teach the classes,

who's

going to be on the committees?... It's not easy
doing research,

being in the lab is not easy,

but

it's more creative.
Betty complains that her job is not what
it

to be.

She thinks

she expected

she was hired to teach and do research

but because all professors are required to give

52 percent

of their grant money to the university and because she has
to fund her graduate students,
to pay herself

she doesn't have enough money

for the summer.

All of her money goes to the

students because she did not bring in a research grant big
enough to pay for her own salary.
part of her difficulty is that
calls

"bandwagon"

she refuses to do what

research--work that

She would rather do what
"...not about

She acknowledges that

she is doing,

is sure to be
stating that

she

funded.
she

is

to hop from one project to another like a

prostitute."
However,

she voiced considerable concern about her

standing at the university if she
adequate

funding.

She stated:

149

is not able to bring in

What worries me--I have a little bit of research
money.

If

I

completely have

they'll

take away my lab.

zero,

That

I'm afraid

I'm going to fight

for.

Even if

I physically nail myself

wall,

because funding isn't enough.

university is very short-sighted.
if a faculty brings
take the
Joanne,

inside the

The
For one year,

in no research,

they might

lab away.
a younger professor,

not yet

involved with

financing a large group of graduate students did not have
the same attitude as her older colleagues.
the responsibility of

She described

supporting graduate students

operating a small company.
by the university has ended,

like

Once the start-up money provided
she must come up with the money

to fund her own summer salary and the money to fund the
students,

funds

for travel,

and equipment,

and she must do

the necessary grant management and administrative paperwork
to oversee

its

success.

She sums

it up,

"You kind of have

your own little independent business... That's exciting to
me! "
Mary,

like Joanne,

a fairly new professor who has yet

to start a large research groups,

worries that

she will be

able to find the necessary funding:
You have to worry about
engineering school,
for the students.

funding.

In an

you have to bring in the money
I got one,
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one grant,

but

that

wouldn't be enough to support a student.

It's not

a big grant.
Although Maria has been successful
adequate

funding,

getting money.

she spoke of

in obtaining

some of the difficulties

Unlike her American sisters,

foreigner restricted her funding sources.
policies at the National

being a

Because of the

Science Foundation,

to qualify for some types of awards.

in

she was unable

However,

she won a

very prestigious award which provided her funding for five
years.
applied,

Because her background is theoretical

rather than

she has not been able to receive much funding from

corporations who are seeking solutions to specific problems.
She talked about the National
In NSF,

the first year I got

was no money for women,
send my proposal
course,

Science Foundation:

in NSF,

"excellent"

[to the women's project].
if you're a woman,

project.

at

least,

Of

instead of
they try to get

from the women's

So you're competing with all

in the country,

there

and they had decided to

getting money from your division,
half the money,

but

the women

as opposed to the men in your

field.
Most of the
careers,

frustration voiced by the women about their

especially those who had been around a longer time

and had been successful
was around the area of

in gaining funds

in earlier times,

funding and it was obvious that
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this

pressure detracted significantly from their work and they
were always worrying,

especially when there were significant

cutbacks

in Washington,

about how their research would be

funded.

And this pressure was constant.

obtaining funding exists
faculty,

government,

affects all

Funding,

often from the

areas of
federal

can increase or decrease with each

administration.

The uncertainty of

funding sources greatly

faculty dependent upon these

students,

Marianne,
the years

for the majority of all research

whether male or female and in nearly all

the research university.

salaries,

The pressure of

for their

and laboratory costs.

the recipient of

stated that

significant

funding through

funding got more difficult,

When asked if her chances
successful project,

funds

not

less.

for funding improved with each

she replied it was

just the opposite.

Even though she has obtained significant results through
previous research grants,
tougher time

she feels

like she's having a much

in securing funds.

The pressure to fund graduate students,

to publish the

results,

to write proposals and get them funded,

graduate

students who will produce and publish,

complex research group as well

to select
to oversee a

as to teach and advise

students obviously required significant expenditure of
energy on the part of these women.
worried about their abilities to get
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The younger faculty
funding in upcoming

years but

seemed more hopeful

and less pessimistic than the

more experienced researchers.

Future Plans
Despite their job pressures,
wanted to be

in the next

when asked where they

several years,

most of the women

acknowledged they would remain at the university.
mentioned before,

As

only Marianne had seriously considered

leaving the university altogether to pursue a painting
career.

She compared these two career fields,

lot of people think art
in fact,

is different

from engineering,

it's creative in the same way,

research,

I

think,

"A
but

I mean doing

can be very creative."

Betty and Jane,
other women did not

stating,

further along in their careers than the
see career moves

in their plans.

would like to continue in her teaching role

Betty

indefinitely.

Jane had served as department chair for several years and
seemed happy to take this role,
greater influence and a change
the three older women,

one that provided her with
from her teaching duties.

Of

one was looking for a career change

and the other two were happy to remain in their current
positions.

The administrative and collegial

support

received by Marianne was considerably less than that enjoyed
by Jane and Betty.
Karen,

who is well established in her career,

seemed

ready for some change within her department.

Employed at

the University of the Midwest

indicated that

since
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1988,

she

she might be

interested in leaving her current position for

administrative work,

an opportunity that came her way

shortly after she was

interviewed for this study.

indicated that at this point

in her career she,

She

like Jane,

would like to have a greater impact on the school of
engineering and could effect

some positive change that would

extend outside of her own teaching and research.
Three other professors
some thought of change.
plans to have another,
could,

perhaps,

in mid-career like Karen voiced

Connie,

who has one young child and

talked about

a future where

she

slow her career down a little bit and

concentrate on spending more time with her children.
fact,

if approved by her department

take a year off

from her work.

have that worry and feels
ask for this
career,

leave.

she

chair,

In

she would like to

She is tenured so doesn't
is

in an excellent position to

She doubts this move would hurt her

and in the long run she will be glad she did it

so

she will be able to enjoy her children while they are young.
When Maria was asked about her future,
concern about the
"It's

intensity that

is required for her work.

like what am I gonna do here,

for the rest of my life,

just

how much she loves her work,

she expressed

sitting in this office

like a hermit?"
but wonders

if

She realizes

she can remain

satisfied only with her career.

She wonders

pursue the more creative part of

science rather than the

analytical.

if

she ought

She often considers the possibility of
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to

changing

careers altogether and perhaps pursuing some
philosophy.

She also wonders

studies

in

if she should marry and start

a family.
Joanne,

just

starting out

in her job,

is

looking ahead

and thinking of combining some of her interests.

Because

she thrives on variety in order to maintain interest
work,

in her

she would like to have the flexibility to spend a

third of her time at the university,

a third working for an

agency that assists women and minorities
field of engineering,
company that

and a third in working with her own

she formed after completing graduate school.

Assisted by grant
Health,

in entering the

funds

from the National

her company's purpose

Institute of

is to market her research in

hopes to further develop technology that will result

in

enhancing effectiveness of hearing aids.
Mary,
ten years

also just

starting in her career,

from now she sees herself

indicated that

in pretty much the same

position but hopes by then she has been able to make some
significant contributions
couldn't

in her research.

Although she

say she would remain in her current

job or not,

she

is hoping to build a strong enough foundation to enable her
continue to do the kind of work she's most
pursuing.

Ann,

in her field,
future

interested in

relatively new in her career,

but might move,

plans to stay

depending on her husband's

job prospects.
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Betty and Jane seemed content
and the younger women,
of possibilities
to late thirties,
change,

to remain in their jobs

especially Joanne,

in their futures.
Karen,

Connie,

see a wide array

Those women in their mid

and Maria,

seemed ready for

either by moving to administration,

for children for a while,
philosophy.

opting to care

or taking up the study of

Either due to the limited nature of their jobs,

desire to spend more time with children,

or desire to pursue

an earlier interest

these three women

in a different area,

seemed ready to try something new.
tenure,
that

They had all gained

had been working for several years,

and perhaps

if any change was to occur they were at

their lives that they could make a change,

the point

felt
in

either

temporarily or permanently.

Domestic Responsibilities
In a study of 52 married couples,

Hochschild

(1989)

found that even when wives and husbands both worked outside
the home and when both had responsible and stressful
professional

careers,

the majority of the housework and

child care responsibilities still
the women.

Women who work,

the study found,

the end of the day to begin a
cleaning,

rested on the

"second shift"

shoulders of

come home at
of cooking,

and child care--duties that the clear majority of

the men did not
second shift,

share

it was

fully.

Because women worked the

found that women essentially worked an

extra month of 24-hour days each year more than their
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husbands.

The study found that men,

while working at

their

jobs and helping somewhat with the domestic
responsibilities,

were still

able to enjoy considerably more

leisure time than did their wives.

The author discusses her

findings:
Men who shared the load at home seemed just as
pressed for time as their wives, and as torn
between the demands of career and small
children... But the majority of men did not share
the load at home.
Some refused outright.
Others
refused more passively, often offering a loving
shoulder to lean on, an understanding ear as their
working wife faced the conflict they both saw as
hers. (7)
While the scope of this
did what at home,

homes to determine

the participants

husbands helped more than most.
from the

fully explore who

nor did it allow me the opportunity to

enter the participants'
shared equally,

study did not

interviews,

if tasks were

indicated that their
From the data available

most of the women indicated that

their

husband's willingness to share in a substantial portion of
the work had a great
little mention of

impact on their success.

leisure

There was

from any of the women.

All of the

younger married women talked about how important

it was that

their husbands were

full partners in their marriages.

The

married women had husbands who understood their careers,
their husbands were also academicians and had earned or were
earning degrees

in scientific areas and had the same career

pressures as their wives.

The women indicated they were

in

relationships where their careers were valued and respected.
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No doubt,

the younger married couples were

by the women's movement of the

late

influenced

60's and 70's,

a time

when women's traditional roles were being questioned.
However,

not

"liberated"

all marriages of this period and later are
and these women all realized that their

marriages were unusual
partners

in this respect.

Marriages where

share equally in domestic duties

Two of the older women,

is

still unusual.

Marianne and Jane,

reported

that although they had traditional roles while they were at
home,

now that they were back at work,

their husbands were

sharing more of the household responsibilities
to the career demands of their wives.
mentioned that they were

in response

Most of the women

in a position to hire domestic help

and either had someone to assist with child care and/or
household help or planned to hire help.
Li described her relationship with her husband as one
where the household chores were shared fifty-fifty and
because she was pregnant,

she felt her husband was

more than half of the housework.
equal

She was certain that the

sharing of the work would continue.

after the birth of her baby,

sharing

She

stated that

"...me and my husband will be

in the same boat,

he will take as much of the child care

responsibility as

I do and we will hustle."

that because they were well off

financially that they will

be able to afford to pay for domestic help.
strongly that

if her husband did not
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She also stated

She

feels

share mutually in the

duties,

the relationship would not work.

relationship is very unusual,
set up like hers,

and she

She thinks her

that most marriages are not

feels

lucky to be

in such a

relationship.
Mary's husband,

a mathematics professor,

housework and child care responsibilities.

shares the

They,

too,

are

able to afford a woman who comes to their house every day to
care

for their small children.

husband if he

felt

She said she once asked her

sorry for himself because he didn't have

a traditional wife who stayed at home to care
children.

for the

His response was to laugh because he has always

strongly encouraged her to pursue a career and he has been
most willing to share the home responsibilities.
Karen believes

it

is very important that

husband understand each others'
they share

she and her

career pressures and that

in the home responsibilities.

She explained that

when one or the other has extra work pressures,
will

the partner

automatically assume added responsibility at home.

Describing her husband she explains:
He

is not an average male by any stretch of the

imagination.

He is incredibly sensitive and I am

very fortunate.
satisfaction that
home

life

However,

I don't think I

could feel the

I do with my job and with my

if he was not that kind of a person.
it was not by accident

nontraditional marriage.

that

she

is

in a

When considering marriage,
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she

said one

factor that was essential

to her in choosing a

partner was that her husband be a person who could operate
independently in terms of cooking and cleaning.
realized that
marriage.

she could not have two full-time

She didn't

She
jobs after

think she would ever be attracted to a

man who didn't have those kinds of

skills and attitude about

housework responsibilities.
Connie described her and her husband's
but

stressful.

full

She stated:

I've got tenure,
bought a house,

I've got my family started,
we've got

jobs.

achieved a certain good point.
out the rough edges and make

We try to smooth

it a happy life.

just a little hectic this year.

Does

it

feel

we've

We've sort of

It's

Yeah,

lives as

stressful?

there's no time.

You need a wife?
And my husband does too.

We're

two stressed

people needing the same thing and we've hired
somebody to clean the house and we do as much as
we can to take the stress

level down,

but...

Ann also mentioned that the lives of her and her
husband were filled with stress.

She stated that women:

...have to be much more efficient to go through
this process.
take care of

Because they have other things to
like the house,
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and kids,

and kids'

education and if
husband,
all.

I

I didn't have a supportive

couldn't go through this process at

I'm sure about that... Stress

difficult.

You have all this

is very-

stress.

All of the younger women in nontraditional marriages,
whether American or foreign born,
China,

indicated their husbands,

equal or near-equal partners.

from the Middle East or
all academicians,

were

The question must be asked

whether women in nontraditional

careers are more likely to

seek men who are comfortable with nontraditional roles at
home.

Is the willingness to overcome traditional

roles

in

the work place somehow connected to the ability to overcome
traditional roles at home?

Or were these women aware that

if they were to be successful
them stated,

in their careers,

as some of

the only way they could achieve would be to

marry partners who understood their educational and career
demands and would be willing to take on domestic
responsibilities?
Another explanation may be that these women were the
few survivors.

Perhaps other women,

earlier in their

educational careers who would have liked to pursue graduate
school and undertake the demands of academia were stalled by
an overload of responsibilities at work and at home.

It

is

highly possible that rather than see their marriages
dissolve,

they chose less-demanding jobs.

Attracted to men

who were less comfortable with their careers,
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other women

changed careers or did not pursue graduate degrees

in order

to maintain a stable relationship.
The two women in the
supported this
graduate

study who had been divorced

last hypothesis.

school

Betty was divorced during

and raised two children alone

for several

years prior to meeting her second husband and having another
child with him.

Her second husband met her when she was a

single mother and a Ph.D.

student.

From the beginning,

he

helped her with parenting her children and with sharing
household responsibilities.
work that was
Betty's

involved in both of their careers.
first husband was a man who was not

of her career.
Well,
not

They were both aware of the

She describes that experience this way:

I was married twice.

supportive at all.

me to work,
because

supportive

My first husband was

The only reason he allowed

and I use the word

'allowed',

I was bringing in income.

interested in what

I was doing,

was

He was not

he was not

interested in research and it did not

stop me

from

working.
She
degrees

stated that

she thinks

if women pursuing doctorate

in science don't have supportive husbands,

would probably be successful

in their careers.

they

However,

they would have to work harder to achieve their goals.
said:
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She

It

would be

harder

both ways.

I've

nonsupportive
totally

[without

and

I've

of

fun the

his

she
It

he

said

thought

totally

much easier and
And the

a divorce because

maybe we

When asked why she
work

it's

known

husband who was

second way.

letters

stop my research,

known a

and

way probably led to
in one

I've

known a husband who was

supportive

exciting and

support].

if

I

I

first

remember

promised to

could work

things

he was

supportive

not

out.
of

her

replied:
certainly took time

away.

I

could not

the way he probably wanted to be
a man who

is

not

supportive

probably a big baby.
himself

of

He wants

babied.

his wife's
to have

and baby him and doesn't

attention divided.

But

woman

once

is

concerned,

and excitement
research,

and has

nothing

is

I

think
she's

want
as

think
is

her all

to

her

tasted the

going to get

I

work

far as

been bitten but

baby him

the
real

that

job

bug of

in her way.

Nothing.
Joanne was married to
whom she met
student.

a man

while working at

a

He was working on his

in an engineering
corporation when
master's

program.

she

they became very competitive,
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she was

degree when

in her doctoral
stated that

Rather than

career

support

she was

each other,
one

of

a

the

reasons

for their divorce after only three years of

marriage.
Marianne and Jane

followed the more traditional path

and remained at home to take care of their families until
their children were in school and independent.
questioned that they would leave the

Neither

labor market while

their children were young,

as that was what women did during

those years.

they are both in the paid work

force,

But now that

their husbands handle some household duties.

However,

there was a significant difference

in the amount of

work these older husbands did and the contributions of the
younger husbands.
loving father"
weekend.

Jane describes her husband as a

"good and

but not one who would vacuum the house on the

He would much rather hire someone to do the

housework than do it himself

so they have a cleaning lady.

She described his reaction to her current career activities:
Well,

I don't know,

certain extent that
I'm away a lot,
it.

he probably thinks to a
it's a bit of a bother that

but he's never complained about

He's always been supportive,

supportive of my work.

Certainly,

extremely
when I did go

back to work he started doing his own laundry and
that

sort of thing and maybe even helping me with

the marketing a little,

a more participative role.

Most women of Jane's and Marianne's generation did not
return to work to pursue such demanding careers.
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But

then

most other women had not earned graduate degrees
engineering.

in

While following a traditional pattern in order

to raise their children for several years,
returned to their nontraditional roots,

they both

unable to give up

their initial dreams of pursuing their careers.

Obviously,

their husbands did not object to their choices.

Spouse's Career
The eight married women in this

study were married to

men who had or were pursuing doctorates

in scientific fields

and those who were employed were working either at the same
institution as their wives or at a nearby university.
spouse was currently pursing his doctorate degree.

One

Having

spouses who shared the same job pressures meant that they
understood when a partner had to work on the weekends or had
to meet a deadline for submission of a grant proposal.
Along with understanding work demands,

the women enjoyed

having partners who shared similar interests.

They felt

that these similar backgrounds added much to their lives and
relationships.
It was striking that all the married women were married
to men with similar careers.

In addition,

Joanne who was

divorced had married a fellow engineering student.
also single,

has a steady relationship with a man with a

similar career.

Most women met their husbands while they

were students and since they were students
courses,

it

Maria,

is

in scientific

likely that they would meet men with similar
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careers.

Since the probability of

mates who are

individuals

in the same course of

scope of this research,

it

study is beyond the

can only be

reasons why all of the women chose

selecting

speculated as to the

spouses with similar

career goals.
Availability may be one

factor.

the men they are likely to meet
Similarity of

After all,

in class or in the lab.

interest might also be a factor.

getting to know each other,

these are

perhaps

While

individuals with similar

career interests were able to connect better than those
other areas.

Another factor might also be that

from

the kinds of

men attracted to women in the scientific fields of study
might be men who would not be
intelligent women.
knowledge

intimidated by such

A male with little background or

in the highly technical

engineering might not

feel

pursuing a doctorate degree

the

fields of physics or

intellectual equal of a woman

in one of these

fields and might

feel uncomfortable trying to discuss her career interests.
Women involved in scientific careers may sense the men's
discomfort and seek out partners who are comfortable not
only with their intellectual capacities but also by their
educational and career ambitions.

Such a man would more

than likely be one with similar ambitions.
two women in the study,

Joanne and Betty,

As

stated above,

married men who

were not

supportive of their careers and those marriages

failed.

More often than men,

women must
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choose between

career and family.

Betty's

first husband told her their

marriage might work if only she would be willing to give up
her research.

Perhaps women who valued their relationships

more than their careers would have agreed to make the
necessary sacrifices
relationships.

in order to maintain their marital

If women academicians,

unlike men,

are

forced

to choose between their relationships and their careers,
result may be that

fewer women are willing to make this

choice,

factor in explaining why there

a possible

relatively

is

the

such a

small number of women in engineering careers.

Several of the participants mentioned that being
married to men who share their interests not only provided
them with support they needed in order to pursue their
goals,

but

living with someone who had a similar background

was very special because they could better understand each
other and share their professional

interests.

Betty

describes her life with her husband:
Now that the kids are grown up and moved away,
spend a lot of time together,

just talking which

we never had the chance to do before.
example,

we

For

we wake up early and have a cup of coffee

on the back porch and we talk about his work or my
work or anything that comes.
When Karen was asked why she thought the women in the
study married engineers and not poets,
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she stated:

Well,

I went out with a poet once,

generalize here.

so

I'll

A poet couldn't understand that

I needed creativity in my job.

He didn't

understand there was creativity in the sciences.
The last

few years have been a lot easier because

[my husband]

understands and we both have the same

priorities.
Li reported that

she and her husband have a good

understanding of each others'

need and desire to spend long

hours at the university and to pursue their work.

A male

colleague told her he envied her situation because he

feels

bad when his wife complains about his need to work long
hours.

Maria explained that

different

state,

she was seeing a man from a

and when he comes to visit,

how to solve theoretical problems.
excitement of these
the weekends,

they talk about

They share

intellectual discussions.

in the mutual
Sometimes on

Connie and her husband spend time doing

"recreational math,"
from their mutual

and they get a great deal of pleasure

interests.

Jane explains what being married to a scientist means
to her:
Well,

it works well...We have a similar way of

looking at things,

such as a philosophy of

evaluation of things that makes us more compatible
and also for the years when I was home with the
children,

I guess

I was more sympathetic at
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recognizing his need to be over here every night,
seven days a week.
It appears

from these comments that the couples who

share excitement

in their work can talk about

interest them and who provide support

ideas that

for each other have an

important dimension to their relationships and to their
careers.
success

This mutual understanding contributes to their
in marriage and career.

Token Behavior
In her work,

Men and Women of the Corporation

(1977a),

Rosabeth Moss Ranter studied the

interactions between women

and men in a large corporation.

She describes traits of

tokens,

women who were few in number among male colleagues

and were often the only women in their departments.
women became representatives of
ins

for all women.

"how-women-can-do"

in an organization where

could boost one's career,

loneliness of the

or stand-

While these women sometimes had the

advantage of being highly visible
standing out

These

"other,"

they often faced the

the outsider who

"intrudes upon

an alien culture and may become self-estranged in the
process of assimilation"

(p.

7).

The turnover and failure

rates of token women were higher than the rates of men in
the entry and early grade positions.
department,
men.

In the

sales

the turnover rate of women was twice the rate of

Ranter states that her findings at the corporation

resembled reports of the experiences of women in other male-
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dominated fields
management.

such as

law,

politics,

medicine,

and

Her theory could also be applied to women in

engineering fields.
According to Ranter,

the experiences of the token women

also resemble experiences of other tokens--individuals who
are scarce among groups unlike themselves--men in femaledominated fields,

the lone black amongst whites and the lone

foreigner among natives.

This token status causes certain

behaviors among individuals who are the
any group.

Ranter states that

"other"

status

studies of male and female

behavior have reached conclusions about

certain types of

behavior and have attributed this behavior to gender.
contends that

it

in

is the proportion of

She

females to males,

scarcity of women that causes them to behave

the

in certain

patterns.
Ranter

(1977b)

describes four types of groups based on

different proportional representations of kinds of people.
"Uniform"

groups have only one kind of person,

homogeneous with respect to status such as
or race.
100:0.

are

sex,

ethnicity,

Uniform groups consist of a typological

ratio of

Skewed groups have a large proportion of one type

over another,

up to a ratio of around 85:15.

Those who are

numerically dominant control the group and the group culture
and are termed by Ranter as

"dominants".

who are not well represented are termed

Those individuals
"tokens"

and are

often viewed as representatives of their particular
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category,

not

as

individuals but as

symbols.

Individuals

who are the only ones of their kind in a group are

"solos".

Those groups that begin to move toward less pronounced
distributions with less exaggerated effects are termed as
"tilted"

groups and may have a ratio of

65:35

in which

dominants are a majority and tokens a minority.
groups,

members of the minority can form coalitions,

become allies,
group.

In these

and can affect

the overall

Groups that have a 60:40

"balanced"

to 50:50

can

culture of the
ratio are

groups and develop identifications based on the

formation of subgroups or differentiated roles and
abilities.
According to Ranter's theory,
this

study were members of

skewed groups.

University was highly unusual
women in the
minority.

the women interviewed for

in that

school of engineering,

While Midwest

there were several

they were clearly the

While there were three women in one department,

highly unusual occurrence,

a

the other respondents were the

only women in their specific departments.

Nationally,

with

less than three percent women comprising engineering faculty
at universities,

it

is expected that all women engineering

faculty would reflect the token status

found in Ranter's

work.
Ranter theorizes that the proportional

rarity of tokens

is associated with the three perceptual tendencies of
visibility,

contrast,

and assimilation.
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Because tokens are

unlike the rest of their groups,
get attention and become the
"ground"

they are highly visible and

"figure"

rather than the

according to Gestalt psychology terms.

Contrast,

the second perceptual tendency,

the members of the dominant group become more

means that
self-conscious

about their common culture when a token is present.
Dominants become more aware of their commonalities and work
to preserve them.

They have a tendency to exaggerate the

differences between their group and the group to which the
token belongs.

This perception further isolates the token.

The third perceptual
assimilation.

It

tendency,

according to Kanter,

is

involves the use of stereotypes or

generalizations about a token's social

type.

Token behavior

is perceived as being stereotypical of the group the
individual represents and can often be distorted to fit
a category of behavior.
tokens are,

ironically,

As Kanter

(1977a)

(p.

"So

both highly visible as people who

are different and yet not permitted the
their own unique,

concludes,

into

non-stereotypical

individuality of

characteristics"

211).
These three perceptions,

says Kanter,

are associated

with forces and dynamics that generate predictable token
responses.

Visibility creates performance pressures on the

part of the token and contrast
dominant
token.

culture boundaries,

leads to the heightening of

including isolation of the

Assimilation can result
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in the token's role

encapsulation.
this

The women engineering faculty members

study showed similar responses to those

in

in Ranter's

research.
Performance Pressures
The women at the two universities were much more
visible than their male colleagues.
note that Joanne talked at

She

In some ways

I

is

interesting to

length about her visibility since

she was both black and female,
simultaneously.

It

filling two token slots

stated:
feel

like the department head is

pushing me because he wants to make sure
good visibility.

I probably need to sit down and

talk with him about that,
to show me off because

corporate anybody,

it's because they want

I'm the result of their

diversity efforts and so,

having,

I get

anytime there's a

there's a reception they're

I'm invited and he

[male colleague]

is

not...And whenever there's a faculty coming in to
interview,

even if,

they would want me
minority candidate,
candidate?

I mean,

I

can understand why

for interviewing a woman
but a non-woman minority

I've probably been out to lunch many

more times than anyone else

in the department.

Along with the above obligations,

this

faculty member

also acknowledges that her visibility can have some
advantages.

She said:
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The president of the university knows who
the provost knows who I
government,
I

am,

I

am,

the head of the

they all know me by name and face and

see them in the hall and they say

things going?'

'Hi,

And so that's one thing that the

other new professor doesn't even know,
even met them.

how are

he's never

It's good and bad...in some ways

it's a mutual use because they're getting mileage
out of me for a year and I'm also getting mileage.
I

can walk into the dean's office,

any concerns that

and I do,

with

I have.

High visibility was a factor that all women interviewed
mentioned and they had varying opinions as to the advantages
and disadvantages of their visibility.

Attending and

participating in conferences and meetings are a normal part
of academia.

It

is often at these meetings that networks

are built and important exchanges of names and credentials
are made,

which may result

opportunities,
enhancement
numbers,

in name recognition,

research collaborations,

interactions.

Token women,

certainly stand out at these

professor,

"...I

think this

when I go to conferences,

or other career
by their scarcity in

functions.

Stated one

is an ultimate advantage because

they know you more,

When I'm meeting people once,
afterwards."

funding

being a woman.

they always remember me

Another professor explained,
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"...When you have

a morning of talks and they are all men and then a woman
gets up there in a dress,

you remember."

Not all of the women shared this view,

however.

Marianne described her experience of being the only woman in
her professional organization and in attendance at
conferences as a disadvantage:
Whenever I go somewhere,

I always think,

never going to accept me,
me to lunch,

they're

nobody's going to invite

nobody's going to include me in the

committees that are important,

you know,

if I go

to a conference or something like that.
Karen worked at a university where she was the only
woman in the school of engineering and enjoyed considerable
visibility and served on important committees because she
was the only woman.

She thought this worked to her

advantage because everyone knew who she was.

However,

when

she moved to Midwest University where there were several
more women on the faculty and she was no longer so highly
visible she felt more relaxed.
said.
life,

"I can be invisible,"

This status made an "enormous difference"

she

in her

allowing her to concentrate on those things that were

more important to her.
In Ranter's study

(1977a),

she noted that token women

responded to performance pressures in different ways.

One

option is for those in the token position to become high
achievers while at the same time work to minimized concerns
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of their peers that
visible.

they were becoming too successful or too

The second option was to turn their high

visibility into an advantage.

The third option is to become

socially invisible.
Kanter states that males grow to resent
they become too successful and appear to be
capable than men.
for this

token women if
smarter or more

Some of the women who were

interviewed

study acknowledged this reality and were aware of

the necessity of not causing resentment or intimidating
males.

It

is

interesting to note that one respondent

saw a

difference in male attitudes based on different generations.
She believed that older male co-workers
by women than younger men.

felt more threatened

She stated:

Older people--they might be really nice husbands
and love their wives and daughters,
come to the same professional

but when women

level as they are,

when women come to the same level of management
industry,

in

they intimidate men.

Another woman stated that

she finds

it best not

to talk

about her work but to listen to what men have to say:
I've

found that men seem to be more comfortable

with talking about what they do and their
accomplishments,
doing,

and if you talk about what you're

they'll whither and act

like they're

getting bored or they have something else to do
and so you kind of

just,

you want to adjust
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for

that and you find yourself not talking as much
about what you do.
Maria was very aware of the attitude of her colleagues
and felt men had a difficult time accepting competent women
and talked about

several

receive the respect

she

instances when she
felt

she deserved.

felt

she did not

She talked about

the difficulty she had in getting her research published,
getting funding,

in presenting papers at meetings,

having her research cited by other scientists.

in

and in

This woman

had received some highly prestigious awards and recognition
for her work and had brought
university.

in significant

She summed up her feelings

funding to the

in the

following

statement:
I

think there is a misogynist attitude in the

fields where women are given a chance,

but they

are not going to ever do as good work as men.
get

You

the sense that that's the opinion of many

people.
She told the story of talking to some older men who
were trying to solve a problem about which she was very
knowledgeable.
problem,
correct

When the men were unable to solve the

she stepped forward and told them how to reach the
solution.

One of the men,

was very shocked and turned to his

she said,

stared at her,

friend and said,

unbelievable that a woman can be so smart."

"It's

This woman

studied at a prestigious university in Europe and was the
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only woman in her area.
scientists

When she learned that

in Europe were men,

going to be very difficult

all

she realized that

the great

it was

for women to break down the many

barriers before them.
Connie

indicated that although she

because she was

in a nontraditional

field and had certain

hiring advantages because of gender,
a good feeling about

it because she

felt privileged

she really didn't have
felt the resentment of

men.
Jane believed that men felt
faculty members met
stated

socially at one of their homes.

women and not

for the men."

some logic

here

you're having something for the
She concludes,

(to that)."

"I

suppose

These meetings of women

engineering faculty were soon discontinued,
reasons

She

"...some of the men got very bent out of shape,

you are discriminating,

there's

intimidated when women

though the

for this was not discussed in the interviews.

Maria realizes the advantage of hiding her
accomplishments,
I'm not

but

she has refused to do so.

in their club,

and tell them all

I don't

sit down

the time how wonderful

they are

and that bothers them,

you know,

they are busy

congratulating each other.
bright

they are,

I don't tell

them how

so I am not part of their club

and they don't like it.
accept my papers,

She states:

And when they don't

mainly when it's very good work.
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When it

is

better it

less good,
is,

I have not a problem,

the more difficult

of a threat and there
to recognize it

it

the

is...it's more

is no way out

for them but

is good.

There seemed to be a tendency for the women interviewed
to steer clear of what might appear to be
activities on their campuses.

feminist

They did not

join together in

a support network and generally disassociated themselves
from women's groups on campus.
felt

about

When asked about how they

supporting other women and supporting issues of

importance to women,
But the label of
women did not

however,

"feminist"

all

indicated they did so.

was one with which most of the

feel comfortable.

A second response to high visibility noted by Kanter
was the choice of turning the token status
advantage.
woman,

Jane reported that

she liked being the only

that her status never bothered her at all.

serves on various committees,

bother her.

Rather,

it

She noted that

feeling that

She

she sometimes looks around the

table and realizes she's the only woman,

are."

into an

just

seems

like

but

it doesn't

"the way things

in the past there has existed a

she had been chosen for certain assignments

because of gender,

but

she has,

over time,

gotten over those

feelings.
The third option,
discussed.

one of

social

As mentioned above,
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invisibility,

was

Karen was pleased at

the

difference between her current position and one at

another

university where she was the only woman in the entire
of engineering and now she enjoyed her less visible
Marianne
were

stated she no longer attends conferences,

simply too uncomfortable

herself as one who felt

for her.

Betty,

school

status.
that

who described

far more comfortable around men than

around women wore very masculine attire on the two days
was

interviewed.

they

she

This type of behavior is described by

Ranter as an attempt to minimize sexual attributes

in order

to blend unnoticeably into the predominant male culture.
Ranter describes behaviors of males as the dominant
group when tokens are present.

Men tend to emphasize

masculine behavior in the presence of a few women,
exaggerating male behaviors.

Also,

men tended to use

interruptions as reminders of women's differences.
study did not

include observations of men and women together

and men were not

interviewed.

No information regarding this

type of behavior was elicited during the
women faculty,
males at

This

therefore,

it

interviews with

is not possible to say whether

the two universities exhibited this type of

behavior.
Loyalty Tests
Ranter describes another behavior that results

from

women being in the clear minority--that of making derogatory
statements about other women in order to show their loyalty
to the dominant culture and to the corporate structure.
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Tokens

show that they are

against other women,

thus

"one of the boys"

showing they are trustworthy and

that they approve of male behavior.
prejudicial

by turning

By not objecting to

remarks against other women or making similar

remarks themselves,
with dominants.

they qualify for a closer relationship

In this way,

and be viewed by dominants as

tokens could view themselves
"exceptions"

to the general

rule and not altogether part of the token group.
only represent all women,

at the same time they are viewed

by their male colleagues as exceptions.
women,

They not

Kanter noted that

because of their scarcity in numbers,

lack a female

culture in the organization and must always approach the
dominant culture as a woman alone,
never quite

fitting in.

trying to belong,

By criticizing other women,

attempt to fit better into their group.
Kanter,

but
tokens

According to

this reality debunks a popular hypothesis,

that

women are prejudiced against other women or the Queen Bee
syndrome.

She notes that not only has this theory not been

proven in a variety of settings,
analysis

she contends that her

indicates that tokens side with the majority in

order to show loyalty and fit

in with the dominant group.

She states that turning against one's own group exacts a
psychic cost on token women,
they make prejudicial

resulting in self-hatred as

statements against other women,

thus criticizing themselves at the same time.
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and

Without exception,

when respondents

mentioned their female colleagues,
complimentary,

showing great

since

observed,

it

study

they were highly

respect

of those women working in the same
However,

in the

for the accomplishments

school of engineering.

interactions with male colleagues were not

is unknown whether or not

tokens made

derogatory comments about their female peers when talking
with male colleagues.
Isolation
Another male behavior noted by Kanter in her study
(1977a)

was

informal

isolation of tokens.

Informal pre¬

meeting meetings were held by men in Ranter's
served to exclude tokens who,

study and

because of their differences,

could not be totally trusted by the dominant culture.
Formal networks were established that excluded women and
male-only establishments were frequented by the businessmen.
The result was the
that

isolation of women.

While it

is possible

these meetings may have been occurring at the

universities and the women were unaware of them,
women talked about exclusion as a concern.
women mentioned that they did not
peers and also stated that,
colleagues

none of the

Some of the

feel excluded by their

in general,

their male

simply were not a very social group and did not

socialize much among themselves.

This may be the difference

between the corporate world where there may be more
socializing among employees and with customers than there
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is

in most academic settings,
social
I

as there seemed to be

interaction at either university.

Betty remarked:

don't associate with the men around me.

come to the conclusion that professors,
whole,
if

it's

male or female,

are loners.

first--the loners

little

I've

as a

I don't know

find themselves

in

academia or does academia produce the loner,

but

I

see the males don't associate with each other very
much either.
This behavior was also noticed at University of the
Northeast by Marianne.

She wept as she described how

isolated and lonely she

felt.

little

She said that there

interaction between the men,

to lunch,

is very

and she does not go out

choosing to eat a sandwich in her office.

This

isolation is one of the main reasons she may be leaving her
position at the university.

She said:

After a while you don't really know where you're
at because you never worked with women.
went

to college,

I went

only woman in the class.

When I

into physics and I was the
Ever since

I've always been the only woman.

I was

17,

It's very

difficult...You have your own little research
domain and you're totally autonomous.

It's not

like industry when you have to interact... I don't
try to be accepted.

It's been so long.

and do my own thing.
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I

just go

Being the lone or one of very few women had long been
the norm for most of the women interviewed.

They talked

about being the only woman or one of a handful of women in
their undergraduate and graduate programs.

Betty stated

that being the only woman presented no problems
a graduate student
while

for her.

As

she was the one women among 40 males and

she was treated differently by some of the

international

students,

depending on their cultural norms,

being the only woman was nothing to be concerned about.
Jane,

the first woman to enter the school of engineering at

a technical university stated she liked being one of two
women.

Once World War II

ended and the veterans returned to

school,

she thoroughly enjoyed the social

eventually married a fellow student.
female was a detriment
where

life on campus and

Because being a bright

in her high school,

going to college

intelligence was regarded highly enabled her to come

into her own.
Another woman,

an international

student,

was one of two

women graduate students and indicated this was not an
uncomfortable situation for her at all.

This was echoed by

Karen who said she was the only woman in her course of
study,

although she vaguely remembers there being another

woman in engineering.
her.

Obviously it was not a concern for

She stated she learned to fit

in with the male

students by learning how to talk about
enjoys.

This

football,

a sport

she

lack of concern about being an only female was
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echoed by the other women.

Connie summed up the

not only were there no women students,
women faculty and she

neither were there

found neither situation a problem.

think it's probably true of most of us.
faculty weren't there,
realized that,

they weren't

you know,

interviewed may have

we missed."

indicated,

for them.

"I

That because women

something that we
While the women

to varying degrees,

they were aware that there were
colleagues,

fact that

that

few women faculty or

the lack of other women did not pose an obstacle
One can assume that

for support,

if women required other women

they either chose other careers,

considering such a male-dominated field,
early in their careers,
domination of the

never

or dropped out

thus ensuring that the male

field of engineering would continue to

exist.
Conversations with most of the women faculty at
universities
other.

the two

indicated that none interact much with each

Joanne stated:

The women are all
departments.

in different and distinct

Interaction will have to be

something that we make happen rather than
something-because you kind of get off

in your

own little world between your office and your lab
and your students.
She also noted that
not very friendly,

she

found that the other women were

and that has been a real disappointment
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for her.

She was disappointed that most of her women

colleagues were not concerned with feminist
she

is a feminist,

issues.

Because

she had difficulty relating to the others

because they do not

share her concerns and other than being

of the same gender,

there is

It

little basis

for interaction.

should be noted that Joanne was one of the youngest

and the most

recently hired faculty member at Midwest

University.

According to Ranter's theory,

have

spent more time in the

to dissociate themselves

those

faculty who

skewed work group have

from feminist

causes

learned

in order not

to pose a threat toward the dominant group and to fit
better.

Perhaps this

in

is why Joanne had difficulty in

finding an ally in her causes.
No supportive relationships between the women had
developed and some of the women indicated they were either
not

interested in joining other women's groups on campus or

in meeting on a regular basis with women students.
not

They did

see such associations as necessary or desirable.
When Ann was asked if

in her area,
since

she replied,

she minded being the only woman
"No--I mean I'm used to it.

I was working toward my Ph.D.,

other women."

I haven't worked with

Says another woman:

I don't get excluded.
very lonely,

I'm one of the guys.

It's

even though I'm one of the guys.

felt

it

in graduate school and I've

that

it's nice to have women around.

186

Ever

felt

it

I

since,

You can be

lonely for woman companions... You can be one of
the guys and that would be

fine as

long as you fit

into what the guys are talking about,
fine,

but there

is

which is

something about a close woman

friendship that you don't get with men.
women faculty]

are pretty spread out.

[The
We haven't

really established much yet...Many women have a
feeling that they don't want

to belong to these

women's groups because the focus

is too much that

we gather so that we have strength in numbers and
all

that.

Betty talked about always being the only woman in her
classes,

stating she

feels much more comfortable talking to

males than to females.

She sees that

she reacts differently

to men than to women and that this was due to the
she has always worked closely with men.
Maybe if

I

talked to women more,

because

that

She wondered:

like this,

would get along with them better.

fact

I

Maybe...it's

I've had more experience dealing with men,

I don't know how to deal with women on this level.
Maria summed up what

it was like being not only a woman

engineer but one who is a theoretician,
into analytical work and talk physics,
to shut themselves off,
shut

"For women to get
they have to be able

they will have to do it eventually,

themselves completely off

from other women."
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Says

Marianne when asked what

it

would be

like

to work

with more women:
I

have

no

idea,

with women.

I

most

is

bit

to here

the

know,

secretary and

Why would

But

I've

never worked

know...the people

secretary than

colleagues?
She

don't

don't

ridiculous.

with the

place

I

I

that's

further describes

I

it's

have more

I

relate

a

little

in common

do with my male

the way

academia

it
as

seems
an

to be.

isolated

and says:
I

hear

way,

that

that

a

lot

they are

of people

isolated...I

research with other people
they never
just

social

fact

have

in the

responded...After a

accepted the

very little

in academia

that

feel

tried to do

department,

few years

I

but

here,

there was going

interaction and

that

didn't

I

to be
really

try very much after that.
She

admits

that

campus,

she

out,

ask them to

to

by the

she

so

university
She

because

a

don't

time

lunch or

of

invite

an effort

realizes

social

socialize

to

the women arrived on campus,

no effort
that

norm gets
and don't

to get

this was

social

to know the

a mistake
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them

to.

she
life

said
at

other

on her part

established and the
expect

seek

them to her house.

embittered by the nonexistent
she made

women.

new women began arriving on

should have made more

However,
felt

when the

new women

the

Connie lamented, that

so many of her women colleagues

seem to shun joining women's organizations on campus.

She

is attracted to them simply because she would like to have
contact with other women.

Her objective would not be to

"say how nasty the system is"

but to find

companionship

with other professional women at the university.
At neither university did the women socialize to any
great extent.

While just knowing that there were other

women in the schools of engineering may have made them feel
less

isolated,

there were certainly no efforts to interact

and form personal relationships or even take time to arrange
to eat

lunch together on a regular basis.

more women at either of the two campuses,

If there had been
perhaps those

alliances could have formed.
Kanter asks the question,

"How many women are enough to

change the token status of women in an organization?"
contends that
support

She

larger numbers are necessary to provide mutual

for women.

At University of the Northeast,

women were in the same department.

no two

A highly unusual

situation occurred at Midwest University where there were
three women in one department of the school of engineering.
The other women lived in worlds where they were the only
female

faculty or one of two in their immediate group.

Perhaps as

individual departments attract one or even two

women faculty,

there will be less pressure for them to

recruit more.

By attracting one or two women,
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departments

have

filled their quota and because of the extremely high

visibility of women,

one or two women may be viewed by

administrators as enough,

if not by some as too many.

single woman in each department means each woman is
isolated.

A

still

While the absolute numbers of women may increase

in the university's school of engineering,

individual women

are not apt to get the support they need from each other.
Departments are separated not only organizationally,

but

also geographically and a woman must make a concerted effort
to make contact with other women and cannot rely on casual
contact

in order to make connections that will provide her

with support.
There

seemed to be

around feminist

issues,

few attempts to form alliances
even with the students.

the numbers of women undergraduate and graduate
have

increased at both institution,

Although
students

thus offering the women

an opportunity to work closely with women students,

some of

the women professors had not had that opportunity.

Again,

the numbers are still

so few and the women's areas of

research may not have appealed to female students

seeking to

make a good fit with an advisor as they pursue graduate
study.
Twice the Workload
Ranter

(1977a)

reported they felt

notes that even successful women who
little or no discrimination said that

they felt they had to

"work twice as hard"
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and expend more

energy than the average male in order to succeed.

These

feelings were repeated in the interviews with some of the
respondents

in this study.

comments that
succeed.

Seven of them made

specific

they felt women had to work harder in order to

Joanne stated:

I guess

in comparison to those things that another

professor,

when I

look at

the things

comparison to what he's doing,
harder than he does,

I'm doing in

I work a whole lot

and I don't think it's

Li echoed Joanne's belief when she said,
be better than the men to make it.
level as the men,

fair.

"You've got to

If you are on the same

then you'll have a tough time."

Those women with young children,

family,

and household

responsibilities complained that the stress of running a
household and bearing and raising children was added to
their workload,

and there was resentment towards men who

were married to women who carried the majority of the
and home responsibilities.

family

There was a certain amount of

envy voiced by these women that their colleagues were able
to devote most of their attention to research while they
were spread more thinly.

But no matter what their status,

all of the women indicated that they saw their lot as more
difficult than those of males.
colleagues,

Speaking about her male

Ann explained:

They can just stay here and work until they are
done.

I

can't do that because of my children.
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It

is

much easier

care

of

the

for

a

not

kids

by a

are

is

taking

to work on a

taken care

stranger,

of

by the

and you know that

makes

difference.

She
I

father whose wife

children to go

Saturday...The
mother,

a

continues:

was married and

men.

I

Ph.D.

came
When

master's,
was

it was pretty much different

back to
I

had one

my second,

getting my Ph.D.

very,

school

for a master's

child,
a

a boy,

so when

it was very tough.
I

was

and

then a

second daughter,

very challenging.

looking at

men

and they weren't

have

and they would devote basically 24

each day

for research and

pretty much have

so,

because

didn't

I

have

help

for
I

work until

5:00

hours

really not

or

I

You

to make your
really think

and a house,

still

I

and

I

efficient

my mother

pretty much had to

practically every night,

a day in computer

enough...I

be much more

a woman.

had help with kids,
but

4:00

envied them.

hours

cooking or cleaning or

and mother-in-law,

8

I

had a husband,

anything else.

work

married and they didn't

to be very efficient

way through when you are

I

Very,

around me
kids

for

think
to go
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science.

they

[women]

It's
have

to

through this process.

This view was repeated by Connie,

a mother of two small

children:
For most of the men here,

it's very easy for them

to have a family because they have wives who stay
home and handle all
handle...[like]
just all

the things that you have to

dealing with the repair people and

those things that a guy has a housewife

to do.
Marianne,

who pursued her doctorate after she was

married and had children,
she thought

responded this way when asked if

it more difficult

for women to succeed in

engineering than for men:
Oh,

definitely.

I

think I'm,

in fact,

tough person and very hard working.
would never have made

it.

harder for me than it was
son.

You know,

I

a very

Otherwise,

I

think it was a lot

for my husband and my

they complain about all

the work

they have to do for their general exams and Ph.D.
Well,

I had three kids,

I had a mother dying of

cancer at the time,

you know...I

tougher for women.

You have to be tough,

or you won't make

think it's a lot
really,

it.

Kanter writes about the roles women play in the
corporate world--those of mother,
maiden.

seductress,

There was no indication in the

pet,

or iron

interviews

in this

study that any of the engineers played these roles to any

193

extent.

It

the women,

is possible that by asking specific questions of
watching male and female interactions,

interviewing males about women might
these behaviors,
with women,

but

since this

show some

indication of

study involved interviews

none of these roles were observed.

impossible to validate Ranter's
Tokenism,
Because tokens

argues Ranter,

or

findings

Thus,

it was

in this area.

is a self-perpetuating system.

face pressures and inducements to

disassociate themselves

from other tokens,

because they fail

to promote or may even hinder the success of other tokens,
they tend to feel

isolated and their turnover in the company

is greater compared to that of male colleagues.
because of high visibility,

extra pressures,

Also,

and their

inability to completely conform to the male model of
success,

tokens may appear to be less competent,

and thus

confirm the organization's decision not to hire additional
tokens because they simply don't

fit

in.

Unless there

is an

active attempt on the part of the organization to intervene
in order to stop this cycle,

it will

continue and women will

remain few in number and always hold the status of token.
She states that outside

intervention is required to break

the cycle created by the social composition of groups.
At the two universities

studied,

one dean of the school

of engineering had made a formal and well-known policy to
attract women to the faculty.

Thus,

the number of women

engineering faculty had increased at this
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institution.

However,

as more women were hired as

occurred.

A small number of male

to the hiring of so many women,

faculty,

a backlash

faculty publicly objected

stating that their

credentials were not as good as those of prospective male
candidates.

At the other university,

there was

less of a

commitment to hiring women faculty and as a result,

there

were only four women faculty.
Sponsors
According to Judith Laws

(1975),

academia usually have sponsors,

successful women in

most often men who provide

them with the know-how to navigate the all male waters of
the department.

While

in graduate school,

advisors can play this role for students.
any doctoral program,

dissertation
As

is typical

in

but particularly in scientific areas

where a relatively small number of Ph.D.

candidates are

selected each year and are usually fully subsidized through
grant

funding,

the faculty advisor and the doctoral

work very closely together.

student

Research interests and projects

are usually shared and the advisor and student often co¬
author publications.

The success of the doctoral

student

can greatly assist the career of the advisor and certainly
the advisor can assist the student by making contacts during
a job search,
opportunities,

by providing information on career
by assisting the student

professional network,

in developing a

and in providing assistance

obtaining funding.
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in

While none of the women indicated they had sponsors at
their universities to assist them in their careers as
faculty members,

most of the women mentioned that their

dissertation advisors had been the most helpful
served as their sponsors while

to them and

in graduate school and even

after they had completed their doctorates.

Ann's

dissertation advisor assisted her in obtaining her current
position at Midwest University.

She described how he

provided assistance:
He was a man,
position here.

he was my advisor.
I

told you in

want to get a position there,
here.

He got this

[my country]

if you

you need to come

So it happened to be there was an opening

here and basically he helped me get this position.
Probably without the credentials,
done that.

he couldn't have

So we work together and publish

articles.
Maria was completing her doctorate abroad and her
advisor suggested she take a position that was available
her native country because he thought
positive move for her career.

in

it would be a very

Although the job would mean

working with a very famous scientist,
position in the United States

instead.

she accepted a
Betty noted that

several people have been helpful to her in her career,
none would qualify as her sponsor.

but

Her advisor loved

research and showed her how to conduct research with little

196

funding but

she did not

see him as a sponsor so much as a

positive role model.
Mary said she generated five publications which were
due primarily to the encouragement of her advisor,
individual with whom she got along very well.

an

Joanne had an

official mentor assigned to her when she was working for a
corporation.

This man was very successful and had an

excellent track record at the corporation.
in selecting the right graduate school,
for research,

He assisted her

in selecting a topic

and he assisted her in deciding whether she

should work in industry or at the university.

None of the

women stated that they had anyone to sponsor them in their
current positions.

Since the scope of the study did not

include the availability of mentors to male professors,
is not known if the lack of a mentors

it

for women at the two

universities was unusual.
Role Models
At both institutions,

the women were not only committed

to supporting each other and increasing the numbers of women
in their faculty,

they were also committed to increasing the

numbers of women students

in the academic pipeline.

faculty have the unique opportunity to assist
their own numbers.
increases,

then it

Women

in increasing

If the number of women undergraduates
is likely that more women will pursue

master's and doctorate degrees,

and some of the doctoral

students will likely become university professors.
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By

promoting and supporting women students along this pipeline,
women on the existing faculties can play a role

in

increasing the overall number of women in their own
profession.
role

The women interviewed all acknowledged their

in increasing the number of

undergraduates,

female engineering

master's students,

There was an understanding that

and doctoral

students.

they could have an impact

in

increasing the numbers of women who could qualify for
positions

similar to their own and all of them indicated

they felt that

increasing the numbers of women in

engineering was important.
inhibiting the progress of
Ranter's study,
their roles as

Rather than blocking or
future women faculty as

the respondents,

in

to varying degrees,

viewed

increasing the numbers of women in the

educational pipeline as essential.

While they,

themselves,

acknowledged they did not have many female role models,
any at all,
current

they felt that role models were

important

if

for

students who might not be as committed or talented

as they were.
The

impact of adult role models on children and on

students has been well documented.
(1970)

state that

Angrist and Almquist

successful women academicians,

writing their autobiographies,

emphasize the

when

important role

played by older female role models in their own academic and
career development.

The presence of

the academic careers of women,

female role models in

particularly in traditionally
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male-dominated fields,
achievement

has been important

in the women's

levels.

Tidball's study
high-achieving women.

(1980,

Spring)

reviews research on

One common finding of research is

that women who have graduated from women's colleges are
approximately twice as likely to be listed in directories
indicating high achievement

than are women who graduated

from coeducation institutions.
that

there

is a substantial

Further,

research indicates

importance of women faculty to

the successful achievement of women who have graduated.

The

abundance of women as role models has an impact on the
achievement of women students.

When there are large numbers

of women who exemplify achievement,

writes Tidball,

there

are higher expectations of women students and they are more
likely to be high achievers.
the

Tidball's research points out

importance of the proportion of women faculty in all

types of

institutions.

She writes:

Further, while women faculty are more supportive
of issues that concern women than are men faculty,
the proportion of women faculty in all types of
institutions except the women's colleges is so
small that their impact on women is severely
constrained.
Thus, the importance of the number
of women faculty, in relation to the total faculty
population and to the number of students, emerges
as a major influence in the development of women
students who subsequently become achievers. (218)
Tidball's work indicates that women in institutions
where the numbers of women to men are less skewed may have a
greater influence on role model behavior.
there are

in an organization,

The more women

the less pronounced the token
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behavior.

A lone woman or one with few colleagues in her

department may not be as effective a role model to students
because she has considerably more constraints on her than if
she were in a department composed of equal numbers of men
and women.

It can be presumed that tokens may feel less

free to actively support female students,

or to concern

themselves with issues faced by women students,

to confront

discriminatory practices in an organization if their numbers
are few.

If there are significant numbers of women on the

faculty,

the impact of any one faculty member is greatly

enhanced.

Again,

this supports Ranter's theory that women

must be present in significant numbers in order to eliminate
token-like behaviors.

And if there are to be effective role

models for female students,

the number of women on the

faculty in proportion to the male faculty is an important
factor in how effective the women might be.
When asked if they had women role models who had some
impact on their decision to enter engineering,

few women

could point to a role model who had a significant effect on
their careers.
women,
indeed,

Indeed,

few women had any contact with other

either as sister students or faculty.

They were,

pioneers so it was unlikely that there were women

around that could serve in that capacity.
their careers without same-sex role models,

They succeeded in
and for most,

the lack of role models did not concern them at all.
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Betty describes a female high school teacher who she
adored who allowed her to work in the chemistry lab.

Being

able to work with this woman in the lab had a profound
impact on her.

Since Betty was three years younger than any

of the other students and felt somewhat isolated,

being able

to work in the chemistry lab was a thrill for her.

She

stated:
If I thought geometry was wonderful,
see me in chemistry.
from the room.

you should

You could not separate me

I'd be going back all the time.

And my teacher was a very strange woman,
hated her but me.

Oh,

I loved her,

never say anything but...But oh,

everybody

she would

I loved

chemistry.
Maria had no role models and didn't think she ever
needed one.

It was not until she studied at graduate school

that she realized science was a career field dominated by
men.
Connie thinks it is important to emphasize the
importance of role models.

She stated that women who are

currently faculty at universities didn't need role models
because if they had needed them,

they wouldn't have made it.

She notes:
We didn't have them,

so it could be that the

people for whom this would benefit aren't the ones
who would have made it otherwise.
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It's not just

role models to pursue an academic career in
engineering.

I

think the role models

just to pursue some profession that,
typically male dominated.
models]

serve a purpose.

So I

for them
you know,

think it

I don't

is

[role

think that

it's over-emphasized.
Mary had no female teachers

in any of her classes but

she said it wasn't an issue for her.
that

She barely noticed

she had not had female teachers.

None of the other

women had role models that made a significant

impact on

their career choices.
Participants

in this study responded to the question

"Are you a role model to your female students?"
of ways.

While all of the women had come

women students on an undergraduate level,

in a number

in contact with
others had not had

the experience of serving as an advisor to a female graduate
student.

Graduate students select advisors based on

research interest,

hoping to make a good match with their

own career goals.

Usually,

research,

not

determinant
member.

it

is an interest

a professor's gender,

that

in an area of

is the key

in selecting to work closely with a faculty

Li stated that

she had never worked with a female

graduate student before but has talked to a Chinese
who has

indicated she might

will be her first
to it.

like Li as her advisor.

female student and she

is

female
This

looking forward

Ann indicated she had not worked with any female
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graduate students,

nor had Marianne,

summers working with undergraduates
college,

attempting to interest

although she spends her
from a nearby women's

them in research.

She was

pleased to report that a number of these

students have gone

on to graduate school,

and have done very

well.

pursued research,

She would very much like to work with a female

graduate student and sees
unable to do so,

it a shame that

she has been

probably because her research is

so

specialized and there have been so few women graduate
students in her field.
Joanne says that

is difficult

for her to take on the

burden of being a role model because she
pressure

for her to know that

every move.
student

She

feels that

than the
She

it adds

students are watching her

in at

least one

selected her to be an advisor,

research background,

feels

but because she

incidence,

a

not because of her

is more approachable

faculty member whose research is a better match.

stated the woman chose her because despite the

difference

in research interest,

be more successful with her.

the student

she would

Although she dislikes the

pressure of being a role model,

Joanne has willingly taken

on the role of recruiting more minorities
engineering.

felt

into the field of

She stated she serves as the director for a

project designed to encourage more women,
disabled students

minorities,

and

into engineering doctoral programs.

is required to spend 15% of her time towards
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increasing

She

enrollments of these groups

in all

indicated that her dream for the
spend some of her time
Connie
model much,

stated that

future would be to always

in this type of endeavor.
she doesn't think about being a role

because she just assumes

role model to women students.
students

fields of engineering and

she has always been a

She worries,

see her as one-dimensional,

however,

that

only as a professor

rather than a professor who is also a mother and a wife and
who manages a household as well

as her career.

that

important

she thinks that

is what

is

She stated

for her female

students to understand.
Karen thinks that role models are very important,
though she lacked them in her career,
women will

because although some

succeed without having women faculty,

women would not enter male-dominated professions
weren't at

even

many other
if there

least a few women faculty or classmates.

Maria states that
being a role model

she is not necessarily conscious of

for women.

Although she realizes the

impact that a positive role model might have for female
students,

that

it

is important to find them and to encourage

them,

this

is not an area that

her.

Jane

feels that when people suggest she

model

for students that the term simply makes her feel

elderly"
as

and that

"anything but

is of

special

concern for
is a role
"very

she doesn't really ever think of herself
just me".

This view is echoed by Mary who

resists being seen as a woman engineer.
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Rather,

she

is an

engineer who happens also to be a woman.
that

just being present

in the school of engineering

establishes her as a role model,
students
in the

While she realizes

she would rather encourage

to pursue engineering because they are

field of engineering,

interested

not because they are attracted

to her as a woman engineer.
It

is

interesting to speculate

some of these women to serve
for women students
they all

in the capacity of role model

is a function of the token role.

seem to indicate that

it

women to be encouraged into the
do not

if the reluctance of

is

important

While

for more

field of engineering,

a few

see it as their responsibility to play a key role

this effort.

Again,

this may be due to the

in

fact that

actively encouraging more and more women into the maledominated field may be too unsettling for their male
colleagues and may,

in some way,

Another explanation might be that
not of

inhibit their own status.
if having role models was

importance to them in their career choice and

success,

they may not think it extremely important

to other

women and not worth substantial effort of their part.
they did not need this kind of

support,

If

they may not be able

to understand that others might need role models.

Also,

there may be little professional reward to those who spend
time with women students and dealing with some of the
that

they might confront

Joanne,

Li,

in an all-male environment.

and Marianne mentioned their active
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issues

participation in programs designed to specifically recruit
women into engineering.
Stress and Self-Image
Kanter contends that
are carried by tokens
their toll

it

is likely that the burdens that

in the area of social relations take

in psychological

stress.

Even tokens who are

highly successful on the job may suffer from psycho-social
difficulties which may include unsatisfactory social
relationships,

unstable self-images,

insecurity,

and

frustration from dealing with contradictory demands placed
on them by others as well as demands they place on
themselves.
Tokens cope with these

feelings

in a variety of ways,

including inhibition of self-expression to feelings of
inadequacy or even self-hatred.

Tokens tend to be guarded

and unable to fully let down barriers
situations.

in social or work

They may become victims of

inner tension,

especially if they see themselves as exceptional
dissociate themselves
against those

and

from other tokens and even turn

in their same category.

association from other women may result

This denial of their
in a form of

self-

hatred .
When another female colleague's name came up in any of
the

interviews,

all women were highly complementary of each

other and this admiration seemed genuine.

However,

several

general references were made about women in engineering
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fields.

There seemed to be an underlying concern that

society did not view women who entered engineering fields as
attractive or feminine.
one's

Some respondents

indicated that

sexual orientation might be questioned if she entered

a non-traditional

field.

Indeed,

known women engineers who did not
An additional

concern was that

the career ladder,
somehow lost

some women noted they had
fit a feminine

as women worked their way up

beginning in graduate school,

some of their

stereotype.

"femaleness"

they

and took on male

characteristics.
Marianne talked about why young women might not be
interested in pursuing engineer careers.
starts with all

this Barbie doll

She said,

image and all

"It

that.

How

can you be an engineer if you're supposed to look like a
Barbie doll,

you know?"

She explained she had done a study

once on the types of women who enter the engineering field
and found they fell

into two categories.

women were really unfeminine,

In one group,

like her professor who didn't

have a chance of really getting married and so didn't need
to worry.

The second type were women who feel

attractive and they didn't need to worry about
femininity.

She notes that

they are
their

she was the latter and was very

popular so never felt unfeminine because of her career
choice.

However,

she would not tell boys that

majoring in physics because
told them I was

in physics."

she was

"...boys wouldn't date me
She noted that
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if

I

if a woman was

not

sure of herself and her attractiveness

she might

find it

very difficult to choose engineering as a career
"...because there's

such a negative connotation and a woman

engineer is not attractive."
Joanne,

a divorced single woman stated:

Some of the women who are single and in
engineering are often seen to be gay or lesbian.
There's a woman who's been,
woman on the
she's

faculty at

she was the

[a university]

in the dean's office

first
and now

in the graduate office

and they automatically assumed that because
not married she must be lesbian.
to be concerned about men,

she's

They don't

seem

because there are a few

men in administration who are not married but they
make no comments about their sexual orientation.
Joanne laughed when she stated that people have said to
her that

she's too attractive to be an engineer and that

she

was wasting her time because there are so many other things
to be other than an engineer.

Women,

not men,

make these

kinds of remarks.
Jane talked about meeting a group of women at
professional meetings known as the

"Over the Hill Gang."

These women were engineers who were older and were true
pioneers who went out
thought
then as

in the

field wearing hard hats.

She

them an interesting group of women but described
"a hard drinking lot

[who]
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come

in with suitcase

loads of
seen."

liquor..."

and

"...were the

She extended her arms

"They seemed to be built

largest women I've ever

in a big circle and stated,

like this...a lot of

them were

pretty large."
Along with having to deal with their own and society's
image of

femininity in relation to a nontraditional

some concern was voiced by respondents about

career,

the problems

faced by women who were asked to conform to a predominately
male world,

where those

in power are male and where

feminine

ways of thinking and behavior were not recognized or valued.
While they felt

like they could succeed in this male-

dominated world,

concern was voiced about younger women

running the gauntlet.
graduate student,

Maria,

who is the advisor for a woman

indicated that

amount of time nurturing this
that once this

student

she spent a considerable

student,

but was concerned

left her she might not be tough

enough to deal with men who may not be as nurturing.

She

voiced her concern about the student:
When she goes to a male lab where he
it will be very hard.
and suddenly,

He

is the king,

is going to have power

she will have to work with him.

she had been working with a male here,
in her place,
I

am doing them

favor.

I do it without thinking,
I

to put her

it might be easier for her...I don't

know if

nature...

If

[her female students]
it

is my

just know when it happens and I
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a

see

this and I know what would happen with a male
professor.
These words were spoken by a woman who has obviously
learned that no matter how successful
to put her

"in her place"

and she

she is,

males will

try

is unsure whether she

should train her student to stay in her place or not.
Although she sees outstanding women students who are very
competent,

she,

like the other tokens must

learn not to be

too competent and risk attracting too much attention or
threaten male colleagues.
the token who has
the dominants
Maria,

This,

indeed,

is the dilemma of

learned to be competent but to not make

feel

she

is

smarter than they are.

who repeatedly stated that

Perhaps

she was unwilling to bend

to male pressures and refused to appear to be less competent
than she really is,
Thus,

she

realizes the psychic toll

is hesitant

she must pay.

to advise her students to follow this

path.
Connie talked about her role as an advisor to women
students,

stating that her husband criticized her because

she expects more from women than from men.
more demanding of her women students,

she

is

she was concerned that

maybe she didn't nurture them as much as
However,

Because

she should.

she acknowledged that pushing women students could

be a form or nurturing.
research to show that

There has been considerable

females are not pushed as much as
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males

(AAUW,

1992)

and by demanding more,

assisting her female students

in their educational

Because they are surrounded by men,
their male environment
and superiors.

in an effort

After all,

careers.

tokens adjust

to

to be accepted by peers

if they don't

they would be almost totally isolated.
learned how to survive

she may be greatly

interact with men,
Thus,

they have

in their male-dominated departments.

Betty describes how she copes with possible discrimination
an all-male environment.
Maybe one could say that

I've been enured to it

because of my past experiences,
affect me.
it's

It's not that

just that

that

it doesn't

it doesn't affect me,

I've learned to save my battles

where it's really important and not having all my
antennae out

looking for ways

discriminated against.

that

I've been

I don't do that and I

think that's the reason the men are comfortable
with me.

The men don't

feel they have to watch

their every move with me

for fear that

I might

accuse them either of sexual harassment or
discrimination or something.
She

further explains that most people

feel

comfortable

with her if they know her long enough and she likes that.
She also stated that

she has never felt

really discriminated against her because
Betty has

like anyone has ever
she

is a woman.

learned how to make the necessary accommodations
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in her work.

She has learned what

what

In other words,

is not.

much over issues that

"don't

is really important

she doesn't rock the boat
really matter".

for research money and for support

She will

in her work,

overlook smaller issues in order to survive.
she

and

but

too
fight

she will

As a result,

is accepted by her peers and is not viewed as a threat.
Maria was concerned that

she was encouraging women

students to deny some of their femininity in order to be
successful
Maybe

in an all male environment:
I'm taking the wrong attitude,

make female scientists
that's

incorrect.

[Europe]
know,

I'm trying to

into male types.

Perhaps

I always complained that

the only female

in

scientists were men.

you couldn't tell them apart.

Little by

little the women are supposed to adapt

themselves,

we are supposed to change to be like men.
process of that happening,

You

In the

if you are not ready,

you make a lot of mistakes.
Self-Doubts
A majority of the women interviewed indicated they
encountered doubts about their status as women on
engineering faculties at a university.
benefitted from being women,

Some

felt

they

especially those women at

Midwest University who knew they were hired due to the
dean's commitment to affirmative action.

On the other hand,

they voiced concern that others might think they had been
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hired only because
others
quite

they were women and

to view them as

less

strongly they were

engineers,
Grateful

the most
some

of

competent.

surface

feel

and actions

sometimes

gender was

the primary reason they were

their

status

told her
because

that
she

she

did not

get

tenure

because

as

of

the

only woman

agree

and

because

I

was

granted tenure was

colleagues

scenes

stated that
successful
she

favor and

their

hired.
talked about

stated that

to

see

she

want

In

because
that

Li

her

friends

one

stated,

would be

to

tenure

had

of

the

and one
reasons

granted tenure.

her own tenure process.

to

felt

"They wouldn't
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want

she worked very hard

in grants

She

don't

she

articles

and had

the university,

fully expected to earn tenure
a year early.

However,

tenure process,

had published several

in bringing

"I

to get

fact,

indicated that

woman had an opposite view of

granted tenure
her

I

difficulty during the

Li

therefore,

that

in her department.

my accomplishments!"

female

been

their

impression

Li

am a woman.

her

She

of

stated emphatically,

of

This

selection,

the Northeast

women engineers.

being

she would have no problem getting tenure

is

considerable

behind the

them the

University of

stated

competent

that

in their

colleagues

Two women at

gave

want

in their conversations.

factor

attitudes

most

they were

they did not

important

the

While

hired because

did

for being hired,

women was
although

self-doubts

they did not

and she was

her gender worked

dare

deny me

tenure

in

because
about

I'm the only woman here...I never really worried

it."
It

is difficult to know what role,

in any tenure granting process.

What

if any,

is

gender plays

important

is what

the women themselves believe and what they think others
believe.

If they think males believe they are less

competent and only hired and promoted because of
gender,

this belief could significantly affect

their

their own

self-confidence and perhaps their work performance.
With a number of
aimed at

initiatives

increasing female and minority involvement

scientific and mathematical
programs designed to provide
groups.

in the federal government

While

fields,

in

there have been several

incentives to underrepresented

it can be argued that these programs are

necessary because,

historically,

women have not received

their fair share of opportunity and research monies,
argue that this preferential treatment

is unfair and sends

out the message that women and minorities are
compete.

Varying positions on this

others

less able to

issue were expressed by

the women during their conversations.
Joanne,

herself a former participant

sponsored by a large corporation,

in a program

received scholarship money

and participated in a summer work experiences because
a minority.
I

she

She said:

tell people if

sponsorship]

it were not

I would not be
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for

[corporate

in engineering.

Sure,

is

my parents could have probably afforded to send me
to a good graduate school.
wouldn't have gone

I had support,

but

I

into engineering.

She expressed anger at one of her African-American
professors,

himself a recipient of a minority scholarship,

who said he didn't agree that

special programs

for minority

students were needed.
Mary stated that the dean of the university was under
considerable pressure to hire more women faculty and while
she appreciated his efforts,

she doesn't necessarily

appreciate all of the programs designed for minorities.

She

criticized one program designed to encourage minorities to
enter academia after completion of their doctorates.
African-American woman was
faculty and was
this program.

One

invited to spend time with the

introduced at a meeting as a participant
Mary was concerned that

in

the wrong message was

being sent--that this woman was there only because she was
black and female and not because she was an exceptional
student.

Speaking about the university's role

in promoting

participants of this program:
Don't

tell me he

something.
did,
know,

is black and got a Ph.D.

Don't tell me that,

or

tell me what he

what he achieved and advertise that.

You

send the message back that he or she worked

very hard and got where

she got now through her

hard work and because she's very talented...!
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never had the

impression that,

that anyone would make me

feel

in our department,
I got hired because

I was a woman.
However,

she did have

some concern about her status

during the interview process.

Before she accepted her

position at Midwest University,
clarify that

she

felt

it necessary to

she had been offered the position because her

work was clearly the best and she was the most outstanding
of all

candidates.

Her boss made

it

clear that he was

looking for someone who could contribute to the work of the
department and who he thought was good enough to meet
standards of the university,
she met

these standards.

and that

the

she was hired because

Only then did she accept the

position.
The
have

self-doubts of the women at Midwest University may

increased due to an incident that occurred there

prior to the

last

highly vocal male

interview of the study with Karen.

just
A

faculty member made public his concerns

that the dean's policy on hiring women faculty resulted in
women faculty having an unfair advantage over more highly
qualified male applicants.

While the dean affirmed his

commitment to creating faculty positions to increase female
hires and many of the male
were

some male

concern about

faculty supported the dean,

there

faculty members and students who voiced
the competency of the women engineers.

University newspapers reported the concerns voiced by the
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male

faculty member along with quotes

supported his view.
perhaps

from other faculty who

Students also voiced concern that

less competent women and minorities would be hired

over more competent white male candidates.
Karen described a meeting that had taken place on
campus where of the male faculty members spoke up and stated
that the

female faculty were highly regarded and that they

had won prizes and brought
their average
However,

funding to the university and

funding was higher than that of the males.

another man stated female faculty's

simply due to the programs

in Washington that direct money

to women enabling them to get grants.
this meeting was as

success was

Karen's response to

follows:

I never felt at risk until

I went to this meeting

yesterday and when I heard some of these

flippant

remarks and when I had heard what was written in
the newspaper,

it's now filtered down to the

students and they feel that quality is being
compromised and somebody feels like the money I'm
getting is--it doesn't pay to-I've been thinking
about this a lot

lately because of this brouhaha

and I've come to the realization that

if

I

start

to think about everything that's been denied me
because

I

am a female and everything that's been

given to me because

I

am a female,
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I wouldn't have

time to think about anything else and I
let

just can't

that dominate my life.

She goes on to explain that
new award given by the National
for women engineers.

she was the recipient of a
Science Foundation earmarked

The amount of the award was sizeable

and notification of any award is usually circulated around
her department.

Although others learned about her award,

one congratulated her on receiving it,

no

she assumed because

there were some very hard feelings that this kind of award
should be set aside for women.

She also indicated that

she

was afraid that the criticism in the department about women
getting preferential treatment might
to the

female newcomers.

unfortunate

for them.

I

send a negative message

She stated,

"It's really

really feel badly about them.

shouldn't have to start a career like that.
surprise me

You

And it wouldn't

if we lost one here."

While voicing some concerns about their own status
the engineering profession,

in

the women interviewed also spoke

about the lack of self-confidence they saw in their women
students.

It

is highly likely that

female students

self-confidence exhibited by males as
are often perceived as
attributed to males.

A woman in a male-dominated classroom

male colleagues and may worry that
Connie

in our society women

lacking the confidence usually

with a male teacher might also be

adequately.

lack the

less comfortable than her
she will not perform

indicated that women students may well
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be more talented than male

students,

yet they were less

likely to have as positive a self-image as males.
that women are not as assertive as males,
less

likely to tell

something in class.
have an awful

the professor that

lot of trouble getting that

confident than men.

and therefore are

they don't understand

Marianne stated that

Karen echoed this view,

Ann noted

"...women just
confidence."

noting women tend to be less

Connie also indicated that women

students tend to be considerably more self-critical

than men

and aren't as willing to believe that they can achieve.
gets

She

impatient with this attitude and works to turn it

around.

She thinks women must overcome this barrier or they

will not be successful.

It

is

interesting to note,

that none of the women interviewed mentioned that
themselves,

lacked self-confidence as

however,

they,

students.

Sexual Harassment
The work of Gutek and Morasch

(1982)

further emphasizes

the difficulty of the woman in a skewed-work group.
findings

indicate that women in nontraditional

Their

jobs are more

likely to be the objects of sexual harassment than women in
more

integrated groups or groups which are traditionally

composed of more women then men.

Women in male-dominated

work are more likely than other women workers to report a
variety of different kinds of social-sexual behavior in
their current

jobs ranging from complimentary comments about

their appearance to the demand for sex in order to maintain
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their jobs.

Thirty-six percent of the women in

nontraditional work,
said that

compared to 22.8 percent of all women,

sexual harassment was a problem,

them stating it was a major problem.

nine percent of

A full

20.5 percent of

the women in nontraditional work groups stated that had been
forced to quit a job at

some time

in their working lives

because they were sexually harassed as opposed to 9.1
percent of women in traditional

jobs.

None of the women faculty at the two universities
stated they had encountered any sexual harassment on their
current

jobs.

Joanne noted that while she had not

encountered sexual harassment on the

job,

she knew a woman

at a former place of employment who had been a victim.
stated:
...there's one woman who did have a real difficult
time at

the corporation where

men would talk to her,

I worked that when

they would feel the need to

touch her in inappropriate places,
know,

especially,

you

they would comment when she would wear

dresses.
Joanne also talked about a friend of hers who had
difficulty with her male students:
One of the problems that

[my friend]

is that there were pictures,

they would draw

exaggerated pictures of her in,
men's rooms,

experienced

you know,

the

and there were comments about her
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She

anatomy and she's
chest,

fairly slim and she has a large

and they were referring to her as Dr.

the professor with the large chest,
that

_,

and they used

in descriptive terms but that was what they

meant...I

think it's a translation of society that

women are still

looked upon as physical entities

rather than human beings.
Marianne stated that when she was a graduate student
she was harassed
Well,

"all

the time".

She said:

but that was back in the late 50's and I was

harassed constantly.

As a matter of

fact,

my

advisor for my thesis kept trying to proposition
me and finally I

just told him,

don't do this anymore,'
thesis ten times,

please,

and he made me rewrite my

when it was

He kept me in graduate

'Look,

school

fine the

first

time.

four extra months.

And when the paper came out on what we had done,
he didn't put my name on it.
She also had to contend with the advances of her fellow
students:
Every time

I'd go into a lab and I was working and

some guy would come up and make a pass at me.
be waiting for a bus and some guy would come up
and say,

do you need a lift and I'd say yes and

he'd make a pass at me

in the car.

normal behavior.
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That was

I'd

When asked if she had experienced sexual harassment on
her job as a professor,

she said she had not.

None of the

other women stated they had experienced sexual harassment

in

their jobs.

Treatment bv Male Students
While most of the women noted that their male
colleagues treated them with respect,
sometimes made
that

noting only that men

inappropriate comments,

they did complain

some of their male students did not

respect they thought
Li mentioned that

they deserved.

show them the

Two women,

Marianne and

they felt that male students gave them

lower evaluations than did their female students.
thought this was due to the
nontraditional

fact that

Li

she was teaching in a

field and the male students

simply were not

used to having a female engineering instructor.

Marianne

describes her experiences with male undergraduates:
They would make a lot of noise,
airplanes,

shoot off paper

they would draw dirty pictures on the

wall or on the blackboard.

I

just

ignored it.

mean I didn't know how to handle it,
pretended it didn't exist.

Again,

I

so I

there was

nobody to help you deal with that kind of thing
here and I

think that because

I was a woman,

woman appears weak and I don't think I
as an aggressive,

strong person.
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a

come across

Ann talked about her interactions with male students
and how they had difficulty following her advice:
You almost

forget that you are a woman when you

are talking about business,
stuff.

I

about professional

don't think they really care

woman when they argue with you about
I have noticed that

some

if you're a

stuff.

students don't

But

feel

comfortable talking to a woman advisor.

Like they

feel uncomfortable with a woman telling them what
to do.
When asked why she thought male students responded to
her in this way she replied:
They feel

like probably men are taught

that

they

should rule and decide where to go and then all of
a sudden somebody else is telling them the rules.
They think

'That woman knows better than I do--how

can this be possible?'

So they have harder

arguments.
Mary noted that

she experienced no difference in

interactions with male and female students and the other
respondents did not talk about this

issue.

Whv So Few Women in Engineering?
Although all of the women interviewed agreed there
should be an increase
engineering field,
were

in the numbers of women in the

the six women who spoke about why there

so few women in engineering careers did not agree on
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why this was
were

so.

Concern was voiced by Betty that

fewer and fewer American girls and boys

there

interested in

mathematics and science and did not differentiate between
participation of boys and girls.
There
the

is

She said:

something in the system,

whether it be

social or education or the global

system,

that

kills the child's curiosity and need-to-know.

And

there are a few people whose need-to-know has not
been killed,
Li
fact

saw the

and that

is what

I

think is

the clue.

shortage of women in engineering due to the

that women aren't encouraged to study math and science

in high school

and don't take many,

if any,

of these

courses.
Karen was concerned that something about the way
university faculty teach may have an affect on girls'
attitudes about math and science.

She stated:

...We have to start teaching differently and at
the university level,

quit blaming it on the

elementary and the high schools that they are not
exciting people about
they are

science,

because,

in fact,

interested in science and then it

decreases there and it decreases again at
master's

level and the Ph.D.

level.

the

And some of

the burden really does lie on our shoulders

in

terms of the way we teach science and engineering.
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Connie did not
engineering were
she

see that

the numbers of women in

few was due to discrimination in any way as

saw that women engineers were a highly valued commodity

in the current

labor market.

While

she conceded that women

in their fifties had a much more difficult time than women
her age,

she states that women her age

"are the lucky ones"

and they were nurtured by the system.
in the ranks of Ph.D.
to fill those slots,

There are

few women

simply because they aren't

available

not because the universities are not

willing to hire them.
Mary said that although there were
engineering,
increase.

she

felt

fewer women in

that eventually the numbers would

Special programs to assist women in becoming

interested in math and science would not be effective,
said,

because at this point,

in this kind of career.

women simply aren't

She does not

she

interested

think there

is much of

a demand for these kinds of support programs because the
interest

simply is not there.

Marianne,

who had difficulty in finding a position when

her husband moved to another university,

stated that

she

felt more women would be encouraged to stay in the
engineering field if universities would be more open to
hiring more husbands and wives.
should be challenged.

Old rules of nepotism

If the women in this

study are any

indication of the numbers of women engineers who are married
to men with similar career credentials,
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this would certainly

be a factor in enabling husbands and wives to move together.
However,

many universities have changed old rules and

husbands and wives often work for the
the

same departments.

same employer,

even in

Midwest University seemed

particularly amenable to husband and wife employment.
Most of these women felt they had encountered few
barriers along the road to their chosen careers.
needed few,

if any,

role models and the lack of

instructors and colleagues was barely noticed.
excelled in mathematics,

They

courses.

For the younger

the job search was a fairly easy exercise.

Therefore,

from the perspective of most of them,

number of women in engineering fields
that

there

schools,

the low

is due to the

fact

simply aren't more women like themselves not

there might be systemic changes in the primary,

must

female

were able to succeed in

undergraduate and graduate level
women,

They

and colleges and universities.

change,

not the

institutions.

interested in this career,
While the participants
different backgrounds,
be summarized.

It

that

secondary

is the women who

Once women become more

their numbers will

increase.

in this study have very

there are some differences that

can

The data indicate that unusual educational

opportunities had been available to them and had they not
had these opportunities they may not have selected a career
in engineering.
parents,

The support they received from their

and especially their fathers,
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played a significant

role in their choice of careers.

Most had fathers who had

some connection with engineering,

math,

addition,

or science.

In

selection of a nontraditional career did not

necessarily mean that the women rejected their role as
mothers or as wives.

Rather,

most women were very much

involved with raising their children and were successfully
juggling very full lives.
Academic careers provided the participants the freedom
and flexibility to schedule their workdays around their
families.

Women who were married had husbands who were also

academicians and were able,

when necessary,

to meet the

needs of young children through flexible work schedules.
The opportunity to teach,
conduct research,

and

especially the kind of research they were

interested in doing,
academic careers.

interact with students,

were important factors in selecting

The one area of their jobs in which they

felt the least prepared was that of classroom teaching and
none had any real formal training on the art of teaching.
While writing grants for funding was the least desirable
aspect of their careers and they all voiced disdain over
having to write and manage grants,
of the participants seemed to have.

this was a skill that all
All but one of the

women indicated they hoped to remain in academia,

some of

the women indicated they would like to become involved in
administration,

were in administration already,

or would

like to consider other career options at some point.
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All

but two of the participants were very satisfied with their
careers.
Nontraditional not only describes their careers,

but

the participants also enjoyed their nontraditional
marriages.

Most of them,

indicated that

especially the younger women,

their husbands provided considerable

in child raising and domestic responsibilities.

support

The support

of their husbands was vital to their own success and those
who were married indicated the fact
also academicians

that their husbands were

in the areas of math,

science,

and

engineering increased their satisfaction in their marriages.
They felt that because their husbands had similar pressures
and job demands,

they were better able to understand the

demands of the women's careers.
Being one among many affected the way the women behaved
and in most

instances,

behaviors of tokens.
the

the women's behaviors reflected the
Most of the participants de-emphasized

fact that they were women and wished to be seen first as

competent engineers while being aware that
instances,
sex.

in some

there were benefits they enjoyed because of their

While most of the women did not

feel they were

discriminated against by their peers or employers,
been victims of sexual harassment,

had not

some indicated that on

occasion they had to work harder to gain the confidence of
their male students.

228

All of the participants agreed there should be more
women in engineering careers and that before an increase
could occur,

women students must change,

not

the educational

system itself.
The

following chapter summarizes the

findings of the

study and includes a discussion on recommendations
further study.

for

CHAPTER 5
SUMMARY AND RECOMMENDATIONS
The last
the

two decades have brought dramatic changes

status of women in the United States.

entered the work force

Women have

in greater numbers,

nearly all male-dominated occupations.

in

breaking into

Those women who have

succeeded in male-dominated fields are true pioneers.

While

the numbers of women going into undergraduate engineering
programs have

increased,

graduate degrees,

as have those women pursuing

the fact remains that a very small number

of women continue through the educational pipeline to earn
doctorates,

and fewer still,

to become a part of engineering

faculty and conduct their own research.
As

indicated in this

study,

those who have succeeded

and are members of university faculty are truly unusual.
Findings

in this

study,

being qualitative

in nature,

predict behavior of other women engineers.
are some conclusions that

However,

cannot
there

can be drawn and can lead to a

better understanding as to why so few women enter this
career.

Deviance Theory
The participants
the deviance theory,

in this study did not
one that

fully support

states that girls who choose

careers that are nontraditional reject the traditional roles
of women including homemaking tasks and child care,
little contact with parents,

have

and exhibit a more masculine
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attitude towards their careers.
that girls

in nontraditional

in high school and college,
or participate

The theory also postulates

careers have

fewer dates while

are less likely to join groups

in extra-curricular activities.

The deviance theory deserves

some discussion.

Advocated most clearly by Alice Rossi's
college graduates,

1967

this data predates the

study of women

feminist movement.

The revolution of the women's movement changed the roles of
women and significant numbers of middle class women,
who had the economic choice to remain at home,
do so.

These women were better educated,

many

chose not to

had more control

over childbearing with the availability of safe and reliable
birth control,

and had the benefit of

significant

legislation that broke down employment and educational
barriers.

Perhaps the deviance theory had more reliability

in earlier years when middle class women had fewer choices.
It must also be stated that theories reflect
norms.
and

What

is

"feminine"

on the

social

prior to the

labeled a

"masculine"

social

view of work

household responsibilities changes,
and cultural norms.

Simply having any career

1970's was more unusual

married women than it would be

depending

for middle class

in the 1980's and 1990's.

Those women who did work outside the home and who opted for
nontraditional careers were seen as more unusual
decades than they would be today.

During the

in previous

1950's and

1960's a strong commitment to one's career was

labeled as

"masculine".
The women interviewed for this
their

"feminine"

roles.

"Feminine"

study did not reject
is

simply redefined for

them and for many other women in the paid work force.
previous years,

the

In

fact that a woman did choose to

participate in the paid work force and leave her children in
another's care could mean a rejection of her feminine role.
Today,

"feminine"

includes working and caring for a family.

The women in this study were very devoted to their mothering
roles.

In fact,

having children and spending time with them

was a major concern for the married women.

There was little

evidence to support the theory that nontraditional women
rejected traditional

female roles of their time.

Most of the women indicated that they paid others to
perform the heavy and routine housework.
rejection of the traditional role,

Rather than a

the luxury of paid

housework is an economic factor as well as a choice made by
women who have little
cleaning.

It

free time and do not wish to spend it

is likely that many women,

if given the

economic luxury to afford to hire domestic help,

would

probably do so.

Influence of Parents
It was clear from this study that the women's career
choices were greatly influenced by their parents
women,

many of them daughters of
232

These

fathers who had an affinity

for math,

science,

by their fathers.

or engineering,

were greatly influenced

Karen became the engineer her father

could not be.

Jane's parents

airplane pilot

first

insisted their would-be

study aeronautical engineering.

Ann's

father encouraged her to practice math problems when she was
young.

Li's

father encouraged all of his children to move

to the United States and she and her two brothers
engineering.

Marianne's

studied

father was an engineer and

encouraged her scientific education.

Joanne's

father,

thwarted in his dream to become a medical doctor,
his two daughters to pursue

scientific degrees.

were greatly influenced by parents and findings

encouraged
These women

indicate

that while their mothers worked for some or all of the
participants'

childhoods,

fathers that was most
Perhaps
the

fathers,

it

it was the

significant.

is the parents of these women,

who were truly unusual.

of their times and environment,
daughters

fathers who are engineers themselves,
aspects of engineering careers,

particularly

Most parents,

products

are apt to direct their

into traditional careers.

are capable,

influence of their

Those mothers and
who understand the

who believe their daughters

and who encourage their daughters to high

achievement are more likely to see their daughters achieve
this goal.

Career awareness activities sponsored by junior

and high schools are likely to be more successful
recruiting girls

into nontraditional careers
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in

if they first

educate parents as to the opportunities available to their
daughters as well as to their sons.

Math and Science Education
The women born and educated in countries other than the
United Statues

indicated they thought the American education

system fails to foster excellence
and they were fortunate to come
did.

in math and the

from school

Experiences above and beyond typical

experiences

sciences

systems that
school

in the United States were needed in order for

American-born girls to become one of the very select
Ph.D.

engineers.

Interest and ability in mathematics was

mentioned by all
interest
math,

the participants as being key to their

in pursuing engineering careers.

they were encouraged to pursue math,

pleasure

few

in being good in math.

They were good in
they gained

They also loved science.

They ignored societal messages that

label girls

interested

in math and science as somehow strange and unfeminine.
Recent

findings of the American Association of University

Women's report
underline the

(1992),

How Schools Shortchange Girls,

failure of schools to encourage girls

nontraditional areas.
girls are least

in

Math and science are the areas where

likely to succeed.

Some of the women mentioned that they entered
engineering careers by way of physics.

Yet,

far too few of

our high schools require physics for graduation,
schools offer it,

if

it

is offered at all,

and many

only during

senior year.
far less

According to the AAUW report

likely to take physics than are males.

understanding of physics and the
this

(1992)

subject

in all

especially women,

girls are
An

fostering of an interest

in

students may encourage young people,

to enter engineering fields.

If girls are to achieve career success and fully
participate in the sciences,
be made

comprehensive changes need to

in grammar schools and in secondary schools that

will enhance the image of mathematics and encourage girls
and boys to excel

in math and science.

Research
Unlike the women in the study by Ladd & Lipset

(1976),

women in this study did not prefer teaching over research.
Rather,

some indicated they were concerned that working

students took precious time away from their research.
most

While

saw the combination of research and teaching as being

important,

their love

for research was apparent.

literally hid away from her graduate students
concentrate on her analyses.

Joanne,

Maria

in order to

new and nontenured,

had become the unofficial advisor to the African-American
students and worried that while the students needed her and
she enjoyed talking to them,

they were beginning to cut

into

her valuable time.
Not only did the women in the study have a love
their research,

most

for

indicated they selected a university

setting in order to pursue the type of research they chose,
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rather than have their research areas dictated by corporate
concerns.

It

is obvious that

the women knew what kind of

research they wished to pursue and required the

freedom to

pursue their areas of interest.
While not rejecting teaching entirely,
this study indicated a desire
research.
requires

Research,
labs

the women in

for more time to pursue their

especially the kind of research that

filled with expensive equipment and the

assistance of graduate students,

represents a substantial

investment on the part of the university and of
agencies.
number of

Some of the women in the study were

funding
supporting a

students as well as their own salaries.

initiates a research project,

Once one

it takes considerable time and

effort to maintain it's momentum and research money attracts
talented graduate students.
dissertations.

Research leads to doctoral

Research also produces publications

in

scientific journals and presentations at professional
meetings.

For engineering faculty at universities

Midwest University and University of the Northeast,
is perhaps the most essential element
the means

like
research

in gaining tenure and

for advancement and recognition in one's career.

Since love of research is important
engineering faculty,

in the careers of

high schools and undergraduate programs

might consider fostering research interest and skills.
is usually not until a master's program that
participate

in formal research.
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It

students

By fostering an interest

and love of quantitative research earlier in students'

lives

perhaps more will pursue scientific career options.

Preparation as Teachers
What was

striking about the findings

in this

study was

the lack of preparation participants received for their task
of teaching.
researchers,

Universities train engineers to be
they do not train them to be teachers.

seemed that universities expected that

if

faculty in

engineering have the knowledge and the experience
research,

It

in

they will automatically become effective teachers.

Effective teaching is an art,

a skill

that goes

far

beyond simply imparting knowledge to students or writing
formulas on the blackboard with the expectation students
will understand and answer questions correctly on the exam.
Teaching requires knowing and practicing a wide array of
techniques and practices and is
body of

founded on a considerable

systematic knowledge and understanding.

It

involves

a relationship between the student and the teacher,
relationship that

is

a

intentionally nurtured by the teacher.

Teachers must also be persons aware of their own biases,
aware of the ways
Research

(AAUW,

in which they attend to students.

1992)

classroom has a great
low self-esteem,

shows that gender inequity in the
influence on students and can lead to

especially in women and minorities.

While one might expect that the women faculty members
might be better teachers to their female students,
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there is

no

evidence

their male

to

support

colleagues,

world and there
free

this

is

from bias.

especially

no

It

are products
evidence

is

of

The women

in the

skills

ill-prepared
classes

of

they had the

teachers,
attend.

more

extensively

It

is

in the

towards women,

performance
numbers

of

faculty,

that

female
they

effectively and equally.
aware

of

of

they needed better

their

frustration
to

students,
women

offered a

and concern that
as

one-day seminar
that

the

they had
for new

new faculty

at

women did not

in being

control

students

available

both

take

advantage

highly probable
art

of

that

teaching,

aware

and how to extract

succeed

faculty trained
of

their

the best

could have

an

impact

on

the

in engineering programs.

Grants
Clearly one
research
This

is

faculty
not

of

the most

is

the

onerous

job of

surprising as

of

simply learned by doing--through

from each student,
women that

women are

so

requirement

and

that

in being unable

most

like

and racist

good teachers

Teaching Centers were

offered,

all

there

undergraduate

however,

sexist

few

study were

no

a

so

expectations

there was

and error.

biases

that

students

While Midwest

services

trial

100

of

they,

are

and they spoke

same

universities,
the

their

for teaching,

over

for males.

become

After all,

indicate

faculty in areas where

teach all

teaching

to

important

and minority students,
will

premise.

tasks

of

obtaining grant

their
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success

as

engineering
funding.

researchers

is

dependent upon outside
Washington,

D.C.

to other areas,
agencies,

funding.

change,

As priorities

as money dries up,

in

is transferred

or as restrictions are placed on funding

the careers of university faculty rise and fall.

Several of the women indicated they felt a deep
responsibility for maintaining adequate

funding not only to

support their research and their own salaries,

but

salaries of their students and their students'

families.

Jane

likened taking on a graduate

student and the student's entire

the

student to adopting a
family.

No small

responsibility.
Along with the make-or-break reality of getting
funding,

the actual task of writing a grant can be,

an anxiety ridden and tedious affair.
proposal

can mean an unfunded one,

A poorly written

or worse,

mean disaster if objectives are unrealistic.
course,
are

the task is never-ending.

short-term.

One year,

the cycle begins again.
procurement process,

at best,

Grants,

three years,

if

funded,

And,

may

of

by their nature,

or maybe

five,

and

Despite their dislike of the grant

this is an area,

unlike teaching,

in

which the women seemed to get adequate training and
assistance

from others

in the university.

They knew how to

write successful grant proposals and most had done so.
seemed to further emphasize the value of research over
teaching at the universities.
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This

It

could be said of

faculty at research universities

that you are only as good as your last grant.
change

in Washington,

researchers who are
popular,

so does

As priorities

funding and for some

interested in areas that are not

funding can be problematic.

The ability to change

one's research to reflect the current

funding realities

appeared to be very important.

Domestic Responsibilities
The participants

in the study spoke of handling their

multiple responsibilities and about
felt.
the

the stress they often

They were aware that their loads were greater than

loads of men who were single or who had wives who took

care of children and household responsibilities.
the respondents

Several of

spoke of envying their male colleagues as

students and employees who were able to stay late

in the lab

and had their meals prepared for them when they got home
late.

The years when a woman is completing her dissertation

research or is working to earn tenure are probably the most
stressful years of her career.
with the child-raising years.
career roles

is difficult,

These years usually coincide
Trying to balance family and

and it

is not

surprising that a

woman might view the role of being only a student with
personal needs taken care of by one's wife as an enviable
one,

indeed.

Nearly all women stated they carried a far

greater burden than their male colleagues.
had to be more organized,

work harder,
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They felt they

be smarter,

or more

diligent

in order not only to make

but to take care of

it

in a male environment

family responsibilities at the

same

time.
One can't help but wonder if women designed the
academy,

or at

least

if they had a say in how and when

people earned tenure,

if the process would be different.

Would there be a system that required a great deal more work
in those career years that coincided with years when
children were not

in diapers but

in high school?

Would

there be consideration given to young parents to ease up a
little

in order to raise families?

centers

located in all

Would there be day care

schools of engineering to enable

nursing mothers the opportunity to breast
infants?

feed their

These options would probably be laughed at by most

deans of engineering today,

yet

for women who are trying

desperately to juggle home and career responsibilities,
are options that

fit

they

into the pattern of their lives rather

than the male pattern would certainly have some appeal and
might

lead to a greater participation of women in these

nontraditional

fields.

Despite the pressures of their jobs,

an academic career

does offer more flexibility than straight nine-to-five jobs.
This

freedom and flexibility was mentioned by the women as

being important to them and afforded them schedules that
allowed them to be at home during some days of the week.
They were able to juggle schedules with those of their
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husbands,

which meant one of parents could be home with the

children at certain times.

Summers,

while sometimes hectic,

also afford the women a lighter load than normal

and enable

them to take some time off to be with their families.
some ways,

according to the women,

university life could

also be very conducive to family life,
they were

In

depending on where

in their careers and the choices they made.

Nontraditional Marriages
Another finding from this study was that all of the
married women,

to varying degrees,

their marriages,
nontraditional

reported that

and at different

in the sense that they were partners

findings indicate that

in the

While Hoschild's

some marriages create a

mutually agreed upon myth that husbands do their full
of the household tasks when they actually share
than half of the housework,

in

their husbands were

housekeeping and child-raising duties.
(1990)

times

share

far less

the women in this study stated

emphatically that their husbands were equal or near equal
partners.

They also stated that they were fully aware that

they were very fortunate,

that their relationships were very

unusual and nontraditional,
successes

and they were aware that their

in their careers were very much dependent upon the

willing partnership of their husbands.
nontraditional as

Their marriages are

few marriages today measure up to a fifty-

fifty standard.
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Because most of the women met their husbands while both
were

in school,

the husbands had a clear picture before

marriage of what responsibilities their wives would have as
engineering faculty.
them.

As they were

Therefore,

there were no surprises

in the same career fields,

for

they fully

understood the demands that would be placed on their wives.
Several of the women talked about
they and their mates were

sharing tasks while both

in school.

This partnership

extended to their lives after completion of school.
While highly educated people are not all necessarily
nontraditional
life,

it

in their approach to all

aspects of

family

is possible that more highly educated men are more

enlightened when it

comes to respecting women's rights to a

career and education.

From an economic perspective,

also more advantageous

for a women with a Ph.D.

employed than it would be

it

is

to be

for a woman with less education

who might have difficulty simply paying for a baby sitter.
Certainly more educated women,

aware of their own ability to

support themselves and their children if need be,

have

far

more negotiating power than their uneducated and unemployed
sisters.

It was not

clear from the interviews how these

nontraditional marriages came to be,
initiated by one or both partners,
not.

Nor was

whether they were

in mutual agreement or

it totally apparent that

did share equally in the housework.
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the husbands actually

While it can be argued by some that relationships
between men and women have undergone some changes in the
last few decades,

the fact remains that most men like to

think of themselves as smarter and more capable than their
partners.

Women tend to marry "up" while men marry women

who are less educated,
groups.

from lower or equal socioeconomic

It is difficult to marry "up"

if one has a Ph.D.

but a woman can marry an equally educated man,
by all of these women.

a choice made

Their husbands had or would soon

have Ph.D.s in scientific fields.

Ann thought her husband

would feel badly if she had a degree and he didn't,

thus,

he

was earning his doctorate.
Most of the women spoke about the importance of sharing
information about their work with their partners and
indicated they felt lucky to have partners with such similar
interest.

It is likely that these shared interests form an

important bond in their relationships both before and after
marriage.
The unanswered question in this study is why these
women engineers married men in such similar careers.

Would

they have been as successful had they married men in other
careers?

Is being married to a man with similar interests

essential to an engineering career?

Did other women drop

out of the educational pipeline because they valued their
relationships more than their careers.
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And finally,

is

being married to an engineer or scientist as advantageous to
males as

it

is to the women in this

study?

Sexual Harassment
Reports

from the participants of sexual harassment were

few and none of the women mentioned they had been victims of
sexual harassment on their jobs or as graduate students.
Sexual harassment
power and it
intimidate,

is not a crime of sex,

is an effective tool used,
threaten,

an effective tool

but one of

usually by men,

or control women.

Harassment

to

can be

for men who are threatened by women

entering a male-dominated workplace and women in
nontraditional

fields are more often victims of harassment

than women in more traditional careers.
When women enter a male-dominated environment,
often be seen by men as

"others"

their rightful territory.

who are encroaching on

The belief that women simply

don't belong in engineering schools
men than are willing to admit
territory,
not

they can

it.

is probably held by more
If women do invade this

their numbers must be small enough that they do

represent a threat.
Apparently,

at Midwest University the number of women

exceeded the comfort

zone of at

least one

out against the hiring of so many women,

faculty who spoke
suggesting that the

women were receiving special privilege and weren't as
qualified as other male candidates.

Rather than speak out

openly against the presence of women as this man did,
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other

males who are uncomfortable with women in engineering
positions may resort

to various

forms of harassment,

actions

that are threatening to women.
Yet these women did not experience harassment
jobs or in graduate school.
study,

it

is

in their

With only 10 women in the

impossible to determine

if their experiences

represent the experiences of other women engineering
faculty.

Perhaps their male colleagues would never think of

harassing women,
university.
faculty?
valuable

unlike men in other areas of the

Are engineers somehow different

from other

Additional research in this area would provide
information.

It

is also possible that at

these

universities there was an increased awareness through
professional development activities and by policies clearly
articulated by the university administration that
harassment would not be tolerated.
have

sexual

Very recent court

increased the liability of employers

cases

in cases of sexual

harassment and have resulted in more enlightened work
places.

Another possible explanation is that these women

were extremely strong and capable and not the kind of women
that could be victimized by anyone,
This

including co-workers.

is not to say that other women who are victims

necessarily bring this behavior on themselves.
one of the goals of harassment

However,

is to intimidate women,

it

seemed that these women would not be easily intimidated.
Far from it.

It

is possible that these exceptional women
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if

send out messages to others that
provide an effective deterrent

say

"don't tread on me"

and

to would-be harassers.

Token Behavior
Ranter's

study of men and women in the corporation

included data from both men and women and their interactions
in a large corporation.

Because male engineers were not

interviewed and because there were no interactions between
the groups that were observed as part of the research,
are

some limitations

there

in how much of Ranter's theory can be

applied to women in this study.

Despite these limitations,

some of the women did talk about behavior that was similar
to the behavior of the tokens
The women engineers

in Ranter's research.

in this study,

and for that matter,

women engineering faculty in all universities are tokens.
Their numbers are so few and the women are likely to be
separated from each other as often departments

in schools of

engineering tend to operate as very separate units.
the high number of
women,

international

students,

graduating from American Ph.D.

With

both men and

programs,

not only are

women in the minority because of gender but they are also
tokens due to their ethnic backgrounds.
barriers

Racial and language

further isolate some women in engineering

universities.
High Visibility
High visibility is a condition of tokens that
the women discussed.

No matter what the women do,
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some of
they are

highly visible.

The younger women saw this visibility as

more a positive than negative condition.
time,

they will see it less so.

Perhaps,

over

Being in the spotlight can

cause constant stress and may eventually take its toll.
Awareness of this visibility ought to cause engineering
administrators to take care to help limit the visibility of
women,

to reduce the

experienced.

"parading around" that Joanne

Too much visibility too soon may cause burn¬

out on the part of women and stir up resentment amongst the
males who do not have the same visibility.
Some of the women exhibited token behavior when they
talked about walking a thin line by achieving professionally
but by also being aware they had to be careful not to
intimidate males,

particularly older males who were,

according to some of the comments,
than younger men.

more easily intimidated

A number of the women acknowledged that

they could be good at their work but they had learned not to
appear to be too good or they would cause resentment among
the men.
Most women have learned to navigate in a male
environment,

always reminded of the "fragile male ego",

aware that there are a variety of derogatory terms given to
women who do not know their place and intimidate males.
women in this study seemed exceptionally adept at knowing
when not to push too far and aware that there would be
little advantage to overshadowing the men in their
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The

departments.

Indeed,

Karen mentioned that when the dean of

engineering was receiving criticism from faculty for hiring
so many women that an announcement of her award was not
mentioned by the administration.

There was almost a silent

agreement that such an announcement would simply be too much
for the male faculty to take at that particular time so her
success was overlooked for a while,
not sent out.

the usual announcement

Some of them women seemed to understand that

their positions were too tenuous,

and if they were to

overstep their boundaries by becoming too successful or too
aggressive,

they would lose in the long run.

The delicate

balance of their presence in the male environment would
somehow be tipped and their comfort level decreased.
This behavior might hurt women's careers.
for funding,

publications,

organizations,

Competition

participation in national

and on national advisory councils all require

that scientists become self-promoters.

If women must hide

their accomplishments in order to succeed in their
university environments,

they run the risk of losing out

professionally and being marginal players in their
professions.
Dominant Group Loyalty
The women in Ranter's study spoke in negative terms
about other women when talking to men.

This established

their loyalty to the dominant culture,

setting themselves

apart from "the other women"

looked on with disdain by the
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males.

Because

studied,
in this

it

interactions between men and women were not

is not possible to say whether the women faculty

study behaved in this way when talking to men.

There was genuine respect

for their female colleagues

in our

discussions.
Women in this
environment.

While

graduate students,

study operate in an almost

totally male

some of them work with a few female
they seldom associate with each other and

the only female co-workers most of them interact with on a
regular basis are the office workers.

They have been the

only women in most of their classes once they started taking
engineering courses and were the clear minority in their
graduate programs.

They spoke

did have women colleagues,
the university,

fondly of the times when they

more often in industry than at

and they longed to have female

in order to talk about more personal
Yet,

all

concerns.

there was little effort on their parts to

form a network among themselves.
tokens,

interactions

they were afraid of

Perhaps,

like Ranter's

forming a group that would be

female as this would enhance their visibility and would

seem more of a threat to the male-dominated establishment.
It

is possible that the women preferred not to be viewed as

"one of those women's libbers"
threatening.

that

some men find so

Being a token in such a male-dominated

department as engineering is difficult enough,
a

"women's

libber"

being labeled

by the men may cause more discomfort and
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would outweigh any possible positives gained from
establishing a network of

females.

However,

the

fact

that

tokens have so many constraints on their abilities to form
support groups and to confront

issues of sexism that affect

them and their students ensures that the current

culture

will not experience change until many more women are
employed.

And simply hiring more women is not enough.

Providing them with supportive networks once they are
employed will help retain them at the universities.
Isolation
Several women indicated that their co-workers were not
social,

that work was not the place where their social needs

were met.

Work in graduate engineering departments consists

of tasks that

involve little interaction with colleagues.

Teaching in the classroom,

talking to students,

conducting

one's research either in a lab or in front of the computer
does not allow for a great deal of social

interaction.

While there are some committee meetings within the
department,

chances are only one or two women would ever be

on the same committee.

Lunches were often eaten in offices

and there seemed little opportunity to socialize.
If some women need more social

interaction than is

usually found at engineering colleges,

and if they

experience loneliness and isolation on their jobs,
might be an area of concern for administrators.
need social

this

Women may

interaction more than men and because there are

251

so few of them and so spread out,
to spend time together.

they lack the opportunity

From a management perspective,

steps could be taken to increase women's contact with each
other.

While putting one woman on one committee and another

woman on a different
astute at

committee might

the university and make

represented college-wide,
on the

it

seem more politically
seem that women are

putting two women from engineering

same committee might pay off better in the long run

if women are encouraged to interact and to support each
other.

While placing women's offices next

to male

colleagues might make more sense to an administrator,
placing two lone women's offices closer together might
result

in a needed friendship.

Marianne's plans to leave the university had a great
deal

to do with her feelings of

being left out of the male

isolation.

interactions,

She was tired of

of talking only to

secretaries and of simply being the one women in her
department

as well as

organization.

in her national professional

She explained that while she has always

worked only with men and didn't think much about
apparent

in the

interview that

she

it,

it was

felt very lonely working

in an all-male environment.
As numbers of women slowly increase in schools of
engineering the problems may lessen but only if enough women
are hired to form a critical mass.
this

is not occurring nationwide.
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All

indications are that

Until women are better

represented on campus,
those

administrators would be wise to make

few women on campus more comfortable

in their all-male

surroundings or they may have difficulty retaining these
highly qualified individuals.
to fit

However,

women who are trying

into the all-male engineering departments may resist

associating with each other as two women together increases
their visibility.
As Ranter noted,
organization will

hiring just a few women in an

solidify their token status,

handful of women is the same as one woman.

because a

There must be

enough women with enough opportunity for interaction in
order to replace some basic dynamics

in the organization.

Much larger numbers are needed in order for women to support
each other.

And the dilemma is,

number of angry male

as evidenced by the small

faculty at Midwest University,

hiring too many women in this male-dominated career,
will begin to feel
balance

threatened.

It

is,

indeed,

by
men

a difficult

for administrators and policy makers and deserves

more attention.
Feminism
On the

surface,

it could be expected that

those

few

women who have entered the academic ranks of engineering
might be

feminists,

to follow them.
that

actively paving the way for other women

At the outset of this study,

in order to have made it

I

imagined

in a male-dominated world,

these women must certainly have a strong feminist outlook in
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order to sustain them through the years of
in school and at work.

isolation while

I also expected that because the

women were so isolated from each other that

they would make

extraordinary efforts to bond together and to find strength
in numbers.
women I

This was not the case and as

came to understand why they,

I

interviewed the

as tokens,

would not

necessarily form bonds and seek each other out or become
part of the active women's groups on campus.
Betty summed up her situation when she said she simply
didn't have time to get upset over every little thing and
chose her battles carefully.

If a token woman criticized

her male colleagues every time they call
students

"girls",

their women

they may not be as effective

important battles.

Jane

indicated that

in more

she didn't

understand why some of the women were upset when males
commented when they wore dresses to lab rather than slacks.
She thought

the students should treat these comments with a

sense of humor as she has learned to do over the years.
a token rocks the boat too much,

she may well

If

find herself

in the water.
Reverse Discrimination
All of the participants
that they would,

in some way,

in this

study voiced concern

be seen as having an unfair

advantage because of their gender,

that they were hired

because they were women and were somehow undeserving or
would be viewed by others as undeserving.
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It

is

ironic that

they,

the only women in their departments or one of

handful,

just a

would be concerned that they were hired because

they were women when the numbers
far greater chance that
their sex.

indicate that

there

is a

they would not be hired because of

Few men worry that their gender gave them an

unfair advantage or that others would presume so.
This view was of particular concern to the women at
Midwest University where the dean of the college of
engineering had indicated that
priority.

the hiring of women was a

The women who had been recently hired fully

realized that their hiring would probably not have occurred
had the dean not been able to fight this battle.

It made

sense to the women that this university with an unusually
large

female engineering undergraduate department would see

that the hiring of women would be advantageous to both the
college of engineering and the university as a whole.

They

also realized that they were very well-qualified and at
same

level

the

if not more qualified than some of their male

peers.
On a rational

level they knew they were justified in

being the benefactors of a strong affirmative action policy.
However,

on another more emotional

level,

they were

concerned that others would see them as less capable,
indeed,

at Midwest University,

this

fear was validated when

male co-workers challenged the dean's policy of hiring
women.
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and

Unfortunately,
cannot

the dynamics of the world of hiring

ignore gender.

Because so few women make

the educational pipeline,
the

through

they are a very rare commodity in

faculty recruiting and hiring market.

acknowledged that the

it

fact

Joanne

she was African-American and

female gave her a double advantage.

What

she and the other

women were wrestling with was to truly believe that gender
and race were not the only factors that were
the hiring practice.
realized that

They,

like Ranter's tokens,

it was their job to make others,

male colleagues,

in

also

particularly

also believe that were highly qualified as

women and as professionals.

This pressure can exact a high

psychic toll on women engineers,
comments

important

and the participants'

in this area indicate they were not

immune

from the

stresses experienced by Ranter's tokens.
Role Models
The participants
role models.

in this

When they were pursuing their degrees,

particularly the older women,
Today,

because

faculty are
Ph.D.

important

there were none to be had.

less than three percent of all

female,

candidate will

instructors.

study did not have same-sex

it

engineering

is highly unlikely that any woman

come in contact with many women

Having a same-gender role model was not

to these women--they didn't miss what they had

never had or were unlikely to get.

256

From their perspective,

there were no women instructors
it was

in engineering anywhere,

so

just accepted as the way things are.

But

they also acknowledged that

just because they did

not have role models did not mean that other students,
perhaps less
role models.
degrees,

strong and less capable students,
And these women were willing,

to serve as role models

wouldn't need

to varying

for students.

Although

being a role model may put more pressure on them,
for Joanne who was a model
American students,

for women as well as

male and female,

important to help women students
However,

for African-

they realized it was

succeed.

one or two women in a department may not be

enough to have a significant
As Tidball's

especially

(1980)

impact on the women students.

research indicates,

scattering a small

number of women throughout an entire college of engineering
will not have the same impact as having a higher number of
women who can form a critical mass.

Presumably,

one of the

major reasons deans of engineering seek to increase the
numbers of women on their faculty is to impact
women students.

favorably on

A handful of women faculty may have little

positive effect on the women students.

More research is

needed to fully understand how many token women are enough
to influence women students and that many more than just a
handful are needed if they are to impact women students.
There is clearly a chicken and egg dynamic occurring at
universities.

Without more women faculty,
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fewer women are

likely to progress through the academic pipelines.
numbers of women succeed to Ph.D.

status,

If

small

there will never

be enough faculty to have an impact on increasing the
numbers of women.
indication,

If the women in this

foreign-born female

study are any

faculty have been one remedy

to the very small numbers of American women who achieve
faculty status.
Connie,

Of the ten participants,

only Karen,

Joanne and Jane were products of the American

secondary school

system.

Maria,

Betty,

Li,

Mary,

Ann,

Marianne were born and educated in secondary schools

and

in

other countries.
The trend for Ph.D.
recent years,

to rely on foreign students

their doors open and all
will

engineering programs has been,

continue.

in order to keep

indications are that this trend

Every year,

schools of engineering are

relying more heavily on international
International

in

students.

students bring tremendous wealth of diversity

and experience to the American university system and
educating members of the global
is excellent
that

foreign policy.

the presence of

society in the United States

However,

international

there is

students

some concern

in undergraduate

classrooms may prove detrimental to American students,
especially women.

Male students

from other cultures are

even less

likely than American male faculty to treat women

equally.

Language difficulty becomes a barrier for women

students as well as males.

The trend towards hiring more
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and more male international graduate students may impede
success of American women to achieve
The reliance of
empty seats

international

in the sciences.

students to fill

the

in American schools of engineering may be a

quick fix but

it does not address the larger problem--that

this nation's

schools are

students,

particularly girls,

White male
sixties,

failing to adequately prepare
in the scientific areas.

faculty who were hired in the heyday of

the

when rapid growth in higher education was the norm,

are now retiring in large numbers.

The shortage of

qualified faculty is being felt and will continue to be
at

its

the university level.

felt

The future of the American

graduate education system relies on policy makers who can
look ahead and influence those who contribute to and control
the educational pipeline.

Money and resources spent on

significant education reform will pay off but
must

the problem

first be recognized and addressed at the grade

level.

If not,

there will be very few role models

school
for years

to come and the numbers of women on university faculty will
continue to be too low to effectively assist those women who
are

in undergraduate and graduate degree programs.

Engineering and Femininity
Tokens,

says Kanter,

wrestle with their own self-image.

Is a woman in a male-dominated career feminine?

Young women

choosing careers in math and science must overcome the
societal view that these are somehow
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"male"

careers.

The

attribution of

"maleness" to the hard sciences is a very

effective inhibitor to preadolescent girls and their
parents.

The view among some groups of high school and

junior high school students that being an outstanding
student increases the likelihood that they will be viewed as
anti-social and strange works to further inhibit girls from
pursuing math and science courses.
The view that women engineers lack in femininity was
echoed by the participants.

"What's a pretty girl like you

doing in engineering?" or variations of this question were
asked,

more often by women than men.

There seemed to be an

awareness among the participants that somehow,
chose nontraditional careers,
others as less feminine.

meant they were viewed by

Some spoke of views that women in

engineering were more likely to be lesbians.
homophobic society,

because they

the word

In our

"lesbian" unfortunately can be

used as a slur and serves to limit women's behavior.
Success in a nontraditional career field may well be one of
those behaviors that is controlled.

Society's norms and

values work to dictate acceptable behavior among its members
and if participation in a male environment is not a social
norm,

an effective way to inhibit the behavior is to label a

woman somehow "abnormal" and to question her femininity and
sexual identity.

This can be particularly effective in

influencing girls in junior high school who are gaining
their gender identity.
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While the participants did not
society's views that

they were

seem to be bothered by

somehow not

feminine,

enough in their own sense of who they were,

strong

some of the

women voiced concern that they were somehow turning women
into persons who think like males.

There was also concern

that maybe their students were somehow forced to deny
themselves

in order to achieve

in a male-dominated world.

The inclusion of women in those careers

from which they

have been barred for so many years opens a whole new
opportunity for a different perspective.

If women's voices

were heard around the decision-making tables,
different questions would be asked,
solved in entirely new ways.
advocate

It

perhaps

different problems

is the hope of many who

for inclusion of women in research and policy¬

making decisions that priorities might

somehow shift.

It

has only been recently that women politicians and female
policy makers have begun to ask why extensive medical
research has not
same way,

included women in medical

studies.

In the

the presence of women in the scientific areas

might have a profound affect on how science is conducted.
Stromquist

(1990)

articulates this view:

The clustering of women in conventional profession
eliminates women from positions of importance in which
they could be making decisions to alter the way
technology and science is designed and applied.
Shifting women to technological and scientific careers
would not be simply to achieve better gender
representation.
More importantly, its purpose would be
to provide them with access to positions where.
decisions affecting critical social and economic
outcomes originate.
So the significance of women in
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scientific and technological careers is not merely for
the acquisition of prestigious positions... Rather,
there is the expectation that the presence of women in
science and technology will help redefine these fields
by bringing into them perspectives and experiences
heretofore ignored,
(p. 1-2)
However,
is

that

been

the

this may not

be

few women who become

co-opted to

think

their

shortage

United States

of

The

Increase

is projected

productivity,

ability of

shortage
and

somehow
course,
in

still

to ask different
and not

become

the Numbers?

are

nations
is

of

of

in which we

a

Who will

Not

scientific

if problems

of

low

environmental

like AIDS

are

society depends
it

the

technology and

resources,

technology and how
live.

come.

for

to harness

spreading diseases
as

faculty in
to

opting

essential

natural

Our very existence

responsible use
world

occurring

they can achieve

for many years

and boys

apply theory to practice

solved.

of

engineering while

"femaleness"

is

have

dilemma,

qualified engineering

enough American girls

destruction,

what

to males.

How to

careers.

The

offer different perspectives,

subordinate

The

if

researchers

like men that

the male-dominated career of
maintain enough of

case

like men.

how to make women enough

questions,

the

to be
on the

is

applied to

the

train the

scientists

of

tomorrow?
The

findings

in this

the American public

school

study indicate
is

an
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that

important

the

role

influence

in

of

is

children's

lives.

science

an essential

is

engineers.
early age
success

Students

fostering of
first

need to

and schools must

basketball

squad,

court.

on the
What

pursue

able

to

They attended a
emphasized.

from the

is

indictment

Schools must

excellence

only were

involved

fathers were

engineering entails.
in math and science
in the process
stress

the

decisions

council,

if

foreign-

that

that

the

only

and to

they were
student.

science

was

have

enriched

they were

today.

the American public

those

systems

for all

that

That

school

inhibit

students.

lucky to have parents
but

that

many of

not

their

or had an understanding of what
As

schools work to

in their

is vital.

importance

on the

they had attended a normal

be where

examine

an

and on the

from both

careers was

at

success

in math and science

against

also

future

culture where

study is

in their education,

engineers

a

as valued as

in this

in math and science

These women were

create

and did not

they would not

system.

to

system where math and

school

math and

run-of-the-mill American

experiences,
serious

of

enjoy physics

was very clear

succeed

school

love

to producing

student

They said that

American public

a

is

their nontraditional

somehow different

a

learn to

and American-born women

way they were

step

work

in math and science

cheerleading

born

The

students,

children make.

parents'

Parent's Night

of parental
Parents,
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foster

interest

involvement

activities

influence
like

an

in the

teachers,

should
career

need to

confront

their own sex-role stereotypes about the

engineering and to be aware that
only for males.

it

field of

is no longer a field

If three or four of the women in this

study

could talk to parents about their enthusiasm for research
and show them how excited they are about
might have a powerful

their work,

they

impact on the children of those

parents.
With the elimination of many educational and employment
barriers,

more and more women have opted for careers

and medicine.

These careers are visible,

understandable.
insight,

are all about.

the jobs

Television shows and movies give us

though often distorted,

find out

some

as to what these careers

It would be interesting to find out what

parents actually understand about what a civil
electrical

in law

engineer does.

It would also be

engineer or

interesting to

if elementary or secondary school teachers and

counselors know anything about the field of engineering.
Creative professional development programs are needed for
school personnel
that are
part,

to better understand the jobs of engineers

in their local

invisible.

companies,

communities but are,

Teachers could work for some time

in local

shadowing engineers to understand their work.

Panels of engineers could visit
parents,

for the most

schools to talk to teachers,

and students about what they do.

Students could

also visit employers and hopefully catch the excitement of
research and learn how technology affects our lives.
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Another finding of this

study is the importance of a

supportive husband to the success of an engineering faculty
members.

The women in the study acknowledged they needed

their husbands'
is

important

support

to achieve their career status.

It

for women to understand that while they need to

choose between a career and a family,

they need to choose

their mates carefully if they plan to stay in their careers.
Two academicians

in the same

family,

both supporting each

other and sharing in the domestic responsibilities,
to work very well
A final

for this small number of women.

finding in this study is that these women,

extraordinary in many ways,

what they love to do and what
to prove a point,

pursuing a nontraditional
liberation.

so

are simply trying to do their

best and to follow their personal dreams.

not out

seemed

felt right

They are doing
for them.

They are

they are not necessarily feminists
career for the cause of women's

They see themselves as engineers who happen to

be women and want to be noted for their professional
achievements.
are

in positions to influence their female students to

succeed,
the

They are also women who are aware that they

and,

in different ways,

they are working to make

journey a little easier for the women who they very much

hope will

follow in their footsteps.

Recommendations

for Further Study

Most educators and policy makers agree that
of women engineering faculty should be increased.
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the number
What

is

not

so clear is how this goal

should best be accomplished.

While some advocate that women must change in order to
increase their interest
that

in math and science,

others advocate

the universities and engineering schools must

their approach to education.

change

At a time when the numbers of

American-born women and men entering Ph.D.
programs are steadily declining,

engineering

further research is needed

to determine what changes are necessary at every level of
education in order that

scholarship in math and science

is

valued and encouraged and how women and men can participate
equally in these areas.
Further research is needed to determine the effect of
gender inequity in the classroom and how educators can
remedy the
of

inequity that results

females.

levels

Effective teacher training for teachers at all

is necessary and methods

requires

in diminished self-esteem

for accomplishing this goal

further study.

Significant changes

in attitudes of women's

participation in the work place have occurred since the
onset of the

feminist movement.

Research on how the

feminist movement has changed young women's attitudes about
working,

choice of careers,

femininity,

nontraditional

careers,

views of

and combining family and career would provide

information on why high school girls make the choices they
make and would be valuable

in helping them make

career decisions.
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informed

The participants of the study indicated the
of their husbands'
responsibilities,

support

in household and child-raising

indicating that his

in their career success.

importance

support was essential

These areas deserve more attention

than they were afforded by this study.

Questions worth

asking are whether women in nontraditional careers are more
apt to be

in nontraditional marriages where chores are more

equally divided.

A topic

for further study is whether

couples who both have demanding careers and who are both
highly educated have
couples.

less traditional marriages than other

Another question for further study is whether

these women,

all married to scientists and engineers are

representative of women engineering faculty.

And if

so,

why

do women who are engineering faculty members marry men in
their same career field?
Ranter's research on tokens
provided valuable

in the business world has

information for understanding the behavior

of both the dominant and token groups.

This study dealt

only with the attitudes of the tokens and,
work,

did not

unlike Ranter's

seek information from the dominant group,

were the day-to-day interactions of the two groups

nor

studied.

Further research in this area would better illuminate ways
in which tokens

in schools of engineering differ from tokens

in other places of work.

Information in this area would

assist university administrators

in providing climates that

would work to attract and retain women faculty.
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More

studies of

successful women faculty,

quantitative research,

both qualitative and

will provide answers to help solve

the problem of why there are so few women in engineering and
other scientific Ph.D.

programs and how their numbers can

significantly increase.
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